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せ᪨ 
⬻Ἴάືࡣࠊ⤫ィᏛⓗᛶ㉁ࡀ᫬㛫࡜࡜ࡶ࡟ኚ໬ࡍࡿ㠀⥺ᙧ࣭㠀ᐃᖖ㐣⛬࡜࠸࠼ࡿࠋࡇ
ࡢ㠀⥺ᙧ࣭㠀ᐃᖖⓗኚືࡢᐃ㔞໬ࢆ┠ⓗ࡟ᵝࠊ ࠎ࡞ゎᯒἲࢆ⏝࠸࡚⬻Ἴ◊✲ࡀ㐍ࡵࡽࢀ
࡚࠾ࡾࠊ⬻⑌ᝈࡸከᵝ࡞⢭⚄⑌ᝈࡢ⑓ែ࣓࢝ࢽࢬ࣒ࡢゎ᫂࡟࠾࠸࡚᭷⏝࡞᝟ሗࢆᥦ౪ࡋ
࡚࠸ࡿࠋ⬻Ἴ◊✲ࡀ᭱ࡶຠຊࢆⓎ᥹ࡍࡿศ㔝ࡢࡦ࡜ࡘࡀ࡚ࢇ࠿ࢇ࡛࠶ࡿ࡚ࠋ ࢇ࠿ࢇᛶ␗
ᖖἼࡣࠊⓎస᫬ࡔࡅ࡛࡞ࡃࠊⓎస㛫Ḟᮇ࡟ฟ⌧ࡍࡿࠋࡲࡓࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣࠊ༢Ⓨ
࡛ฟ⌧ࡍࡿࡶࡢࡸࠊᩘ⛊ᣢ⥆ࡶࡢࡀ࠶ࡾࠊᣢ⥆᫬㛫࡟㐪࠸ࡀ࠶ࡿࠋࡇࡢ␗ᖖἼࡢᣢ⥆᫬
㛫ࡀ㛗ᮇ࡟࡞ࡿ࡜ࠊ࡚ࢇ࠿ࢇⓎసࢆ⏕ࡌࡿࡇ࡜ࡀ࠶ࡿࠋࡉࡽ࡟⥆ࡃሙྜࠊ㔜✚≧ែ࡜࡞
ࡗ࡚ࠊ᫃╧≧ែࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀ࠶ࡿࠋࡑࡇ࡛ࠊ␗ᖖἼฟ⌧ࢆண▱ࡍࡿࡇ࡜࡟ࡼࡾࠊ
࡚ࢇ࠿ࢇデ᩿࡟࠾ࡅࡿᐃ㔞ⓗホ౯ࡢ⿵ຓ࡟ࡘ࡞ࡀࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ᮏ༤ኈㄽᩥ࡛ࡣࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡟ࡘ࠸࡚ࠊಙྕฎ⌮Ꮫⓗゎᯒᡭἲࢆ⏝࠸࡚ࠊ␗ᖖ
Ἴฟ⌧୰ࠊཬࡧࡑࡢ๓ᚋࡢ⬻Ἴࢆᐃ㔞ⓗ࡟ㄪ࡭࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼⓎ⏕ࡢ࣓࢝ࢽࢬ࣒ࡢ
ゎ᫂ࢆ┠ⓗ࡜ࡋ࡚⾜ࡗࡓ◊✲࡟ࡘ࠸࡚グࡋࡓࠋ 
➨ 1❶࡛ࡣࠊ◊✲ࡢ⫼ᬒཬࡧ┠ⓗࠊ᪤Ꮡࡢ◊✲࡟ࡘ࠸࡚グ㏙ࡋ࡚࠸ࡿࠋ 
➨ 2❶࡛ࡣࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡜ࠊฟ⌧๓ࡢṇᖖ᫬ࡢ⬻Ἴ(⫼ᬒ⬻Ἴ)࡟╔┠ࡋࠊⓎ⏕
ᶵᗎࢆゎ᫂ࡍࡿࡓࡵ࡟ࠊ⢭⚄⑌ᝈᝈ⪅࡟⌧ࢀࡿ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧᫬ࡢ⬻ෆࡢ㒊఩㛫
㛵㐃ᛶࡢ≉ᚩࢆヲࡋࡃㄪ࡭ࡿࡓࠋ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊ⤊஢ᚋࡢ⬻Ἴ࡟ࡘ
࠸࡚ࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ಀᩘ
(wavelet−crosscorrelation coefficients: WCC)ࢆồࡵࠊᐃ㔞ⓗ࡟ゎᯒࡋࡓࠋ⿕᳨⪅ࡣ࡚ࢇ࠿
ࢇᛶ␗ᖖἼ࡟㉳ᅉࡍࡿ࡜ᛮࢃࢀࡿ⢭⚄⑌ᝈࢆᣢࡘᝈ⪅ 9ே࡜ࡋࡓࠋ⬻Ἴࡣࠊ␗ᖖἼฟ⌧
๓ 4⛊㛫ࠊ␗ᖖἼฟ⌧୰ 2⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ 4⛊㛫ࢆᑐ㇟࡜ࡋࠊࡇࢀࡽࢆࠊ␗ᖖἼฟ
⌧๓ 4−2 ⛊㛫㸸(A)ࠊ␗ᖖἼฟ⌧๓ 2−0 ⛊㛫㸸(B)ࠊ␗ᖖἼฟ⌧୰ 2 ⛊㛫㸸(C)ࠊ␗ᖖἼ
⤊஢ᚋ 0−2⛊㛫㸸(D)ࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫㸸(E)ࡢࠊ2⛊ẖ 5ࢭࢢ࣓ࣥࢺ࡟ศࡅࡓࠋ
ゎᯒࡋࡓ࿘Ἴᩘᖏᇦࡣࠊࢩ࣮ࢱ 1ᖏᇦ(4−5 Hz)ࠊࢩ࣮ࢱ 2ᖏᇦ(6−7 Hz)ࠊ࢔ࣝࣇ࢓ 1ᖏ
ᇦ(8−10 Hzᮍ‶)ࠊཬࡧ࢔ࣝࣇ࢓ 2ᖏᇦ(11−3 Hz)ࡢ 4ᖏᇦ࡜ࡋࠊ඲⿕᳨⪅࡟࠾ࡅࡿ඲㟁
ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࠊ᳨ウࡋࡓࠋࡉࡽ࡟ࠊྛᖏᇦ࡛ࡢ᫬㛫ኚ
໬ࢆ▱ࡿࡓࡵ࡟ࠊ5ࡘࡢ㡿ᇦ(እഃ▮≧᪉ྥࠊෆഃ▮≧᪉ྥࠊ୰ᚰ▮≧᪉ྥࠊእഃෙ≧᪉
ྥࠊෆഃෙ≧᪉ྥ)࡟࠾ࡅࡿWCC್ࢆᢳฟࡋࠊ㒊఩㛫㛵㐃ᛶࢆ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓࠋ
ࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡟ࡣࠊ୍ඖ㓄⨨ศᩓศᯒ(one−way ANOVA)ࠊከ㔜ẚ㍑࡟ Bonferroni
ἲࢆ⏝࠸ࡓࠋ඲⿕᳨⪅࡟࠾ࡅࡿ඲㟁ᴟ㛫ࡢWCC್ࡢẚ㍑ࡼࡾࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ
࣮ࢱ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ
⌧୰࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ
ྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋࡉࡽ࡟ࠊ㡿ᇦู࡟᳨ウࡋࡓ⤖ᯝࡼࡾࠊࢩ࣮ࢱ 1ཬࡧࢩ࣮ࢱ 2ᖏᇦ
࡛ࡣࠊ␗ᖖἼฟ⌧┤๓࡛ࠊ๓㢌−ᚋ㢌㒊ཬࡧࠊ㢌㡬−ഃ㢌㒊㛫࡛␗ᖖἼฟ⌧๓ 0−2 ⛊㛫
࡟ࠊ᪤࡟㛵㐃ᛶࡀ㧗್ࢆ♧ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ⌧๓ࡢ๓඙࡜ࡶ
࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆ⤒࡚␗ᖖἼࡀฟ⌧ࡉࢀࡿࡇ࡜࡜ࡘ࡞ࡀࡿ࡜⪃࠼ࡽࢀࡿࠋࡇࡢ
ࡇ࡜ࡼࡾࠊࢩ࣮ࢱἼᖏᇦ࡟࠾࠸࡚ࠊ␗ᖖἼࢆㄆࡵ࡞࠸␗ᖖἼฟ⌧๓ࡢ⬻Ἴࡢ㒊఩㛫㛵㐃
ᛶࡀቑຍࡋࡓሙྜࠊࡑࡢᚋ 2⛊௨ෆ࡟␗ᖖἼࡀฟ⌧ࡍࡿྍ⬟ᛶࡀ࠶ࡿ࡜ண ࡛ࡁࡿࡇ࡜
ࡀ♧၀ࡉࢀࡓࠋ 
➨ 3❶࡛ࡣ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟╔┠ࡋࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ≉ᚩ
ⓗ࡞ࣃࢱ࣮ࣥࢆᢳฟࡍࡿࡓࡵ࡟ࠊ␗ᖖἼฟ⌧୰ࠊཬࡧࡑࡢ๓ᚋࡢ⬻Ἴࡢ⤒᫬ⓗኚ໬ࢆࠊ
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚⬻ෆࡢ㒊఩㛫㛵㐃ᛶࠊཬࡧ᝟ሗఏ᧛ࢆㄪ࡭ࠊᐃ㔞
ⓗ࡟ゎᯒࡋࡓࠋ⿕᳨⪅ࡣࠊどᐹ⬻Ἴ࡟࡚ࢇ࠿ࢇᛶ␗ᖖἼࡀࡳࡽࢀࡿ࡚ࢇ࠿ࢇᝈ⪅ 12 ே
࡜ࡋࡓࠋ⬻Ἴࡣࠊ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢ᚋࡢ 3༊㛫ࢆ 1࢚࣏ࢵࢡ࡜
ࡋࠊᮏ◊✲࡛ࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫࡟ࡼࡗ࡚ 2ࡘࡢࢢ࣮ࣝࣉ࡟ศ㢮ࡋࡓࠋ࡚ࢇ࠿ࢇᛶ␗
ᖖἼࡢᣢ⥆᫬㛫ࡀ 2⛊௨ୖ 3⛊ᮍ‶ࡢ⬻Ἴࢆ Short Run࡜ࡋࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆
᫬㛫ࡀ 3⛊௨ୖࡢ⬻Ἴࢆ Long Run࡜ᐃ⩏ࡋࡓࠋゎᯒ᫬㛫ࡣ 2⛊㛫࡛⾜࠸ࠊࡑࢀࡒࢀࢆ
2 ⛊㛫ẖࡢࢭࢢ࣓ࣥࢺ࡟ศࡅࡓࠋShort Run࡛ࡣࠊ␗ᖖἼฟ⌧๓ 10⛊㛫(AࠊBࠊCࠊDࠊ
E)ࠊ␗ᖖἼฟ⌧୰ 2⛊㛫(F)ࠊ␗ᖖἼ⤊஢ᚋ 10 ⛊㛫(GࠊHࠊIࠊJࠊK)ࡢィ 22 ⛊㛫 11 ࢭ
ࢢ࣓ࣥࢺ࡜ࡋࡓࠋLong Run࡛ࡣࠊ␗ᖖἼฟ⌧๓ 10⛊㛫(A’ࠊB’ࠊC’ࠊD’ࠊE’)ࠊ␗ᖖἼ
ฟ⌧୰ 10 ⛊㛫(F’ࠊG’ࠊH’ࠊI’ࠊJ’)ࠊ␗ᖖἼ⤊஢ᚋ 10 ⛊㛫(K’ࠊL’ࠊM’ࠊN’ࠊO’)ࡢィ
30⛊㛫 15ࢭࢢ࣓ࣥࢺ࡜ࡋࡓࠋゎᯒ࿘Ἴᩘᖏᇦࡣࠊ4−13 Hzࢆ 1 Hzྎẖ࡟༊ษࡾࠊᖹᆒ
್ࢆ⟬ฟࡋࡓ 10࿘Ἴᩘᖏᇦࢆᑐ㇟࡜ࡋࡓࠋ19㟁ᴟ㛫ࡢ඲࡚ࡢ⤌ྜࡏ࡟࠾ࡅࡿᖹᆒ࢙࢘
࣮ࣈࣞࢵࢺ┦஫┦㛵ಀᩘ(wavelet−crosscorrelation coefficients: WCC)್ཬࡧࠊᖹᆒࡢ᫬㛫
ᕪ(time−lag: LAG)್ࢆᖏᇦู࡟⟬ฟࡋࠊ඲⿕᳨⪅࡟࠾ࡅࡿ඲㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊ
Short Runཬࡧ Long Runู࡟ࠊࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑ࢆ⾜ࡗࡓࠋࡉࡽ࡟ࠊ␗ᖖἼࡢᣢ⥆᫬
㛫ࡢ≉ᚩⓗ࡞ࣃࢱ࣮ࣥࢆ▱ࡿࡓࡵ࡟ࠊ๓㢌㒊(F3ࠊF4)ࡢ 2㟁ᴟࠊ㢌㡬㒊(P3ࠊP4)ࡢ 2㟁
ᴟࠊഃ㢌㒊(T3ࠊT4)ࡢ 2㟁ᴟࠊཬࡧᚋ㢌㒊(O1ࠊO2)ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࠊ௚㟁ᴟ࡜ࡢ⤌
ྜࡏࡢᖹᆒWCC್ཬࡧࠊᖹᆒࡢ LAG್ࢆᢳฟࡋࡓࠋᢳฟࡋࡓWCC್ࡣࠊࢭࢢ࣓ࣥࢺ
㛫࡛ẚ㍑ࡋࠊᖹᆒ WCC ್ࠊཬࡧᖹᆒ LAG ್ࡣࠊ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓࠋ඲⿕᳨⪅࡟
࠾ࡅࡿ඲㟁ᴟ㛫ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝࡼࡾࠊShort Runཬࡧ Long Runࡢࠊ␗ᖖἼฟ
⌧㛤ጞ᫬ࡢ㛵㐃ᛶࡀࠊ␗ᖖἼฟ⌧๓ཬࡧ␗ᖖἼ⤊஢ᚋ࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ
␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟㛵ࢃࡽࡎࠊ␗ᖖἼ㛤ጞ᫬࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠸⣽⬊㛫ࡢ␗
ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋ㟁ᴟู࡟᳨ウࡋࡓ
⤖ᯝࡼࡾࠊShort Run࡛ࡣࠊഃ㢌㒊ཬࡧᚋ㢌㒊࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧๓ 0−2⛊㛫ࡼࡾࠊ
どᐹ⬻Ἴ࡛ࡣ୍ぢṇᖖ࡟ࡳ࠼ࡿࡀࠊ᪤࡟␗ᖖ࡞㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡀᙧᡂࡉࢀ࡚
࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼ࡟㢮ఝࡋࡓ⌧㇟ࡀ␗ᖖἼฟ⌧┤๓࡟᪤࡟⌧ࢀ࡚࠸
ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋLong Run࡛ࡣࠊഃ㢌㒊࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧๓ 2−4
⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫࡛ࠊ␗ᖖἼฟ⌧᫬࡜㢮ఝࡢ㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡀࡳ
ࡽࢀࡓࠋࡇࡢࡼ࠺࡞㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡢቑຍࡣࠊ␗ᖖἼ㢮ఝࡢ≧ែ࡛࠶ࡾࠊ␗
ᖖἼฟ⌧๓ࠊཬࡧ␗ᖖἼ⤊஢ᚋ࡛ࡶฟ⌧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋ௨ୖࡢࡇ࡜࠿ࡽࠊ࢙࢘
࣮ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ฼⏝ࡋࠊ⬻Ἴࡢ࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆồࡵࡿࡇ
࡜࡟ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣኚ໬ࡀศ࠿ࡽ࡞࠿ࡗࡓᚤ⣽࡞⬻Ἴάືࡢኚ໬ࢆᢳฟࡋࠊ␗ᖖἼ
ࡢ₯ᅾⓗ࡞‽ഛ≧ែࢆྍど໬ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋᮏᡭἲࢆ⏝࠸࡚࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬ
ࡧ᝟ሗఏ᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡗ࡚ࠊᣢ⥆᫬㛫ࡢ㐪࠺࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢฟ⌧ࡢண ࡶᤊ
࠼ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ࡜♧၀ࡉࢀࡓࠋ 
᭱ᚋ࡟ࠊ➨ 4❶࡛ࡣࠊ➨ 2❶࡜➨ 3❶ࡲ࡛࡛ᚓࡽࢀࡓ୺せ࡞▱ぢࢆࡲ࡜ࡵ࡚ࠊᮏㄽᩥ
ࡢ⥲ᣓ࡜ࡋࡓࠋ 
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Feature extraction of epileptiform discharges on 
electroencephalography using a wavelet-crosscorrelation analysis  
Kozue Yamaguchi 
  
Electroencephalography (EEG) activity is a nonlinear/nonstationary process, during which 
statistical features change with time. Aiming to quantify the nonlinear/nonstationary changes, 
EEG studies have used various analysis methods and elucidated the pathological mechanisms 
underlying brain disease and various mental disorders. Epilepsy is a disorder that is 
characterized by the appearance of epileptiform discharges in EEG. Although studies on 
epilepsy have been conducted, the mechanism of how epileptiform discharges appear on EEG 
remains unclear.  Epileptiform discharges appear not only at the burst, but also interictal. In 
addition, epileptic abnormal waves can appear in a single burst or last for several seconds, with 
a difference in duration. If the duration of the epileptiform discharge becomes long, epileptic 
seizures may occur. If it continues further, it may result in a status epilepticus, causing a 
comatose state. Therefore, by predicting the appearance of epileptiform discharges, it is 
considered helpful for quantitative evaluation of epilepsy diagnosis. 
This doctoral dissertation presents the study that aimed to quantitatively examine EEG 
before, during the epileptiform discharges, and after the epileptiform discharges by using a 
signal processing method, and clarifying the mechanism of the epileptiform discharges. 
Chapter 1 presents the background and objectives of the study and the preceding study. 
Chapter 2 presents the study that examines the features of interregional relationships in the 
brain during the epileptiform discharges in detail in patients with mental disorders. 
Wavelet−crosscorrelation coefficients (WCC) were obtained by a quantitative method called 
wavelet−crosscorrelation analysis. The subjects included nine patients with mental disorders 
that were considered to be caused by epileptiform discharges. The EEG that were analyzered in 
the study included those for a period of four seconds prior to the epileptiform discharges, those 
for a period of two seconds during the epileptiform discharges, and those for a period of four 
seconds after the end of epileptiform discharges. They were divided into five segments, each 
with a two-second period: a period from 4−2 seconds prior to the appearance of epileptiform 
discharges (A), a period from 2−0 seconds prior to the appearance (B), a period of two seconds 
during the appearance (C), a period from 0−2 seconds after the end of the epileptiform 
discharges (D), and a period from 2−4 seconds after the end (E). The EEG were analyzed in four 
frequency bands: theta 1 (4−5 Hz), theta 2 (6−7 Hz), alpha 1 (8−10 Hz), and alpha 2 (11−3 Hz). 
The mean WCC values between all electrodes were compared between segments in all subjects. 
In addition, to obtain the changes over time in each frequency band, WCC values in five regions 
(lateral sagittal, medial sagittal, midsagittal, lateral coronal, and medial coronal directions) were 
 
 
extracted and interregional relationships were plotted on a map. To compare between segments, 
one−way analysis of variance was used, and for multiple comparison, bonferroni corrections 
were employed. A comparison of WCC values between all electrodes in all subjects showed 
high interregional relationships during the appearance of epileptiform discharges (C) in the theta 
1 and 2 bands, which suggest an abnormal intercellular relationship during the appearance of 
epileptiform discharges. In addition, analysis by region showed that in the theta 1 and 2 bands, 
the relationship was already high between the front and occipital regions, as well as between the 
temporal and parietal regions, immediately (a period of 0−2 seconds) prior to the appearance of 
epileptiform discharges. This finding was considered to be related to the fact that epileptiform 
discharges appear following a situation that is similar to epileptiform discharges, which may be 
an indication prior to the appearance of epileptiform discharges. The results suggest that in the 
theta band, the increase in the interregional relationship of WCC that show no abnormalities 
allows one to predict a possible appearance of epileptiform discharges within two seconds. 
Chapter 3 presents a study, where, to extract characteristic patterns in different durations of 
epileptiform discharges, interregional relationships and information propagation in the brain 
were examined by wavelet−crosscorrelation analysis. In addiction, changes in EEGs over time 
during, before, and after the appearance of epileptiform discharges were quantitatively analyzed. 
The subjects included 12 patients with epilepsy, in whom epileptiform discharges were observed 
by visual inspection. Three sections (prior to and during the appearance of epileptiform 
discharges and after the end of epileptiform discharges) were considered to be one epoch, and in 
this study, EEGs were classified into two types, according to the duration of epileptiform 
discharges: short run (2 seconds ≤ duration <3 seconds) and long run (duration ≥3 seconds). 
Each duration was divided into two-second segments, and each two-second segment was 
analyzed. The short runs included 11 segments and a 22-second total period: a period of 10 
seconds prior to the appearance of epileptiform discharges (A, B, C, D, and E), a period of two 
seconds during the epileptiform discharges (F), and a period of 10 seconds after epileptiform 
discharges (G, H, I, J, and K). The long run included 15 segments for a total period of 
30-seconds: a period of 10 seconds prior to the appearance of epileptiform discharges (A’, B’, 
C’, D’, and E’), a period of 10 seconds during the epileptiform discharges (F’, G’, H’, I’, and J’), 
and a period of 10 seconds after epileptiform discharges (K’, L’, M’, N’, and O’). The mean 
values were calculated for 10 frequencies every 1 Hz, ranging from 4−13 Hz. The mean WCC 
values for all 19 electrode combinations and mean time−lag (LAG) values were calculated for 
each band, and the mean WCC values between all electrodes in all subjects were compared 
between segments for each short run and long run. In addition, to obtain characteristic patterns 
of the durations of epileptiform discharges, the mean WCC values and mean LAG values of the 
electrode combinations in the frontal region (F3 or F4), parietal region (P3 or P4), temporal 
 
 
region (T3 or T4), or occipital region (O1 or O2), with all other electrodes were extracted. The 
extracted WCC values were compared between segments, and the mean WCC and LAG values 
were plotted on a map. A comparison of the mean WCC values between all electrodes in all 
subjects showed a higher relationship at the onset of the appearance of epileptiform discharges 
compared to before the epileptiform discharges and after the end of epileptiform discharges in 
both short run and long run groups. This result may indicate that regardless of the difference in 
the duration of epileptiform discharges, an unusual intercellular abnormal relationship is formed 
at the onset of epileptiform discharges. An analysis by electrode position showed that in the 
short run, an abnormal interregional relationship and information propagation were formed after 
a period of 0−2 seconds prior to the appearance of epileptiform discharges in the temporal and 
occipital regions, although the EEG appears normal by visual inspection. This result indicates 
that a phenomenon similar to epileptiform discharges has already occurred immediately before 
the appearance of epileptiform discharges. A similar state was not observed after the end of 
epileptiform discharges. In the long run, during a period of 2−4 seconds after the appearance of 
epileptiform discharges, and 2−4 seconds after the end of epileptiform discharges, an 
interregional relationship and information propagation could be seen similar to those observed 
during the appearance of epileptiform discharges in the temporal region. The state that was 
similar to epileptiform discharges was considered to occur before the appearance of an 
epileptiform discharges as well as after the end of epileptiform discharges. Therefore, in the case 
where the epileptiform discharges did not end within two seconds, the state was considered to 
be in preparation for the potential occurrence of epileptiform discharges. Taken together, 
obtaining the relationships of EEG frequency components and information propagation using 
wavelet−crosscorrelation analysis allowed the extraction and visualization of small changes in 
brain activity that had not been detectable by visual inspection. Furthermore, this technique 
allows the identification of a state that occurs in preparation for the potential occurrence of 
epileptiform discharges.  
Lastly, Chapter 4 presents a summary of this dissertation, in which the major findings that 
were stated in Chapters 2 and 3 are summarized.  
From our series of studies, the features of EEG activity before, during, and after the 
appearance of epileptiform discharges were measured. In particular, the interregional 
relationships that were calculated using wavelet−crosscorrelation analysis and the occurrence of 
epileptiform discharges that were identified demonstrate the value of this dissertation.  
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➨1❶ ࡣࡌࡵ࡟ 
1.1 ⫼ᬒ 
㏆ᖺࠊ⢭⚄⑌ᝈࡢᝈ⪅ᩘࡣቑຍࡢ୍㏵ࢆ㎺ࡗ࡚࠸ࡿ[1]ࠋཌ⏕ປാ┬ࡢㄪᰝ࡟ࡼࡿ࡜ࠊ
ᖹᡂ 26ᖺ࡟࠾ࡅࡿᡃࡀᅜࡢ⢭⚄⑌ᝈᝈ⪅ᩘࡣࠊ⣙ 392୓ே࡜ゝࢃࢀ࡚࠾ࡾࠊ࠺ࡘ⑓ࠊ
⤫ྜኻㄪ⑕ࠊ⚄⤒⑕ᛶ㞀ᐖࠊㄆ▱⑕ࠊ࡚ࢇ࠿ࢇ࡞࡝ࡀୖ఩࡟ᣲࡆࡽࢀࡿ[1]ࠋ⢭⚄⑌ᝈࡢ
ཎᅉࡣᵝࠎ࡛࠶ࡿࡀࠊᮏேࡢᛶ᱁ࡸ⎔ቃ࡟ࡼࡿࢫࢺࣞࢫ࡞࡝ᚰ⌮ⓗᙳ㡪࠿ࡽⓎ⑕ࡍࡿᚰ
ᅉᛶࠊ⬻࡬ࡢ┤᥋ⓗ࣭⏕⌮ⓗᙳ㡪࠿ࡽⓎ⑕ࡍࡿእᅉᛶࠊ⬻ࡢჾ㉁ⓗ࡞ၥ㢟࡟ࡼࡗ࡚Ⓨ⑕
ࡍࡿෆᅉᛶ࡞࡝ࡢศ㢮ࡀ࠶ࡾࠊࡇࢀࡽࡢཎᅉࡀ┦஫࡟ᙳ㡪ࡋ࠶ࡗ࡚⢭⚄⑌ᝈࢆᘬࡁ㉳ࡇ
ࡋ࡚࠸ࡿࡇ࡜ࡀ࠶ࡿ[2]ࠋࡑࡢࡓࡵࠊ⢭⚄⑌ᝈࡢホ౯࡟ࡣࠊᑓ㛛ᐙ࡟ࡼࡿၥデ࡞࡝ࡢデ᩿
ࡢ௚࡟ࠊ⬻Ἴ (electroencephalography: EEG)ࠊࢥࣥࣆ࣮ࣗࢱ᩿ᒙ᧜ᙳ (computerized 
tomography: CT)ࠊ☢Ẽඹ㬆⏬ീ(magnetic resonance imaging: MRI)࡞࡝ࡢ⏕య᳨ᰝࢆ⏝࠸
࡚ホ౯ࢆ⾜࠺ࡇ࡜ࡀ࠶ࡿࠋ≉࡟㢌⓶ୖ⬻Ἴࡣ⡆᫆ᛶࠊ㠀౵くᛶࡢ⌮⏤ࡼࡾ࡚ࢇ࠿ࢇࡸ⬻
⭘⒆ࠊࡑࡢ௚⢭⚄⑌ᝈࡢデ᩿ࡸ⬻ᶵ⬟ホ౯ࡢ᭷ຠ࡞ᡭẁ࡜ࡋ࡚⮫ᗋⓗ࡟⏝࠸ࡽࢀ࡚࠸ࡿ
[3-4]ࠋᐇ㝿࡟ࠊ⢭⚄⑌ᝈᝈ⪅࡟࠾࠸࡚ࠊ⬻Ἴࡢ␗ᖖࡀほ ࡉࢀࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[5]ࠋ 
⬻Ἴάືࡣࠊ⤫ィᏛⓗᛶ㉁ࡀ᫬㛫࡜࡜ࡶ࡟ኚ໬ࡍࡿ㠀⥺ᙧ࣭㠀ᐃᖖ㐣⛬࡜࠸࠼ࡿࠋࡇ
ࡢ㠀⥺ᙧ࣭㠀ᐃᖖⓗኚືࡢᐃ㔞໬ࢆ┠ⓗ࡟ᵝࠊ ࠎ࡞ゎᯒἲࢆ⏝࠸࡚⬻Ἴ◊✲ࡀ㐍ࡵࡽࢀ
࡚࠾ࡾࠊ⬻⑌ᝈࡸከᵝ࡞⢭⚄⑌ᝈࡢ⑓ែ࣓࢝ࢽࢬ࣒ࡢゎ᫂࡟࠾࠸࡚᭷⏝࡞᝟ሗࢆᥦ౪ࡋ
࡚࠸ࡿࠋ⬻Ἴ◊✲ࡀ᭱ࡶຠຊࢆⓎ᥹ࡍࡿศ㔝ࡢࡦ࡜ࡘࡀ࡚ࢇ࠿ࢇ࡛࠶ࡿࠋ࡚ࢇ࠿ࢇࡣࠊ
៏ᛶ࣭཯᚟ᛶ࣭ྠㄪᛶࡢ㐣๫࡞㟁ẼⓗⓎᑕࡀ⚄⤒⤌⧊࡟Ⓨసⓗ࡟㉳ࡇࡿ⬻㞀ᐖ࡛ࠊࡑࡢ
⑕≧ࡣⓎసࡔࡅ࡛࡞ࡃࠊከᙬ࡞⢭⚄࣭⚄⤒⑕≧࡞࡝ࢆక࠺ࡇ࡜ࡀ࠶ࡿ[6-7]ࠋࡇࢀࡽࡢ⑕
≧࡟㛵㐃ࡍࡿࠊṇᖖ᫬ࡢ⬻Ἴ࠿ࡽ✺Ⓨⓗࠊࡲࡓࡣ㠀✺Ⓨⓗ࡟ฟ⌧ࡍࡿἼࡣ࡚ࢇ࠿ࢇᛶ␗
ᖖἼ࡜࿧ࡤࢀ࡚࠸ࡿ࡚ࠋ ࢇ࠿ࢇࡢ⑓ែ⏕⌮ࡣ⚄⤒⣽⬊ࡢ㟁ẼⓗⓎᑕ࡛࠶ࡾࠊ⬻Ἴ᳨ᰝࢆ
⏝࠸࡚ࡑࡢ␗ᖖࢆ┤᥋᳨ฟࡍࡿࡇ࡜ࡀ࡛ࡁࡿ[8]ࠋ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣࠊṇᖖ᫬ࡢ⫼ᬒ⬻
Ἴ࠿ࡽ㝿❧ࡗࡓ㐣Ώⓗ୍ࠊ 㐣ᛶࡢ⌧㇟࡜ࡋ୍࡚ࠊ 㐃ࡢྠ୍࿘ᮇࡢἼ࠶ࡿ࠸ࡣ␗࿘ᮇࡢἼ
ࡢΰྜࡀࠊ✺Ⓨⓗ࡟ฟ⌧ࡋࠊ✺Ⓨⓗ࡟ᾘኻࡍࡿ✺Ⓨᛶ␗ᖖࡀ୺య࡛࠶ࡿ[4]ࠋ࡚ࢇ࠿ࢇ࡜
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢ㛫࡟㛵㐃ࡀᏑᅾࡍࡿ࡜ᗈࡃ⪃࠼ࡽࢀ࡚࠸ࡿࡓࡵࠊ⬻Ἴࡣ㔜せ࡞࡚ࢇ
࠿ࢇ⿵ຓデ᳨᩿ᰝ࡜ࡋ࡚ά⏝ࡉࢀ࡚࠸ࡿࠋ 
 
1.2 ࡚ࢇ࠿ࢇ 
࡚ࢇ࠿ࢇ(epilepsy)ࡣࠊ1973ᖺ࡟ୡ⏺ಖ೺ᶵᵓ(world health organization: WHO)࡟ࠕ✀ࠎ
ࡢ⑓ᅉ࡟ࡼࡗ࡚㉳ࡇࡿ៏ᛶࡢ⬻㞀ᐖ࡛ࠊ኱⬻ࢽ࣮ࣗࣟࣥࡢ㐣๫࡞Ⓨᑕࡢ⤖ᯝ㉳ࡇࡿ཯᚟
ᛶⓎస(࡚ࢇ࠿ࢇⓎస㸸epileptic seizure)ࢆ୺ᚩ࡜ࡋࠊ✀ࠎࡢ⮫ᗋ⑕ཬࡧ᳨ᰝᡤぢࢆక࠺
ࡶࡢ ࡜ࠖᐃ⩏ࡉࢀࡓ[1-3,9]ࠋࡇࢀࡣࠊᅜ㝿ᢠ࡚ࢇ࠿ࢇ㐃┕(international league against epilepsy: 
➨ 1❶ ࡣࡌࡵ࡟                      1.2 ࡚ࢇ࠿ࢇ 
2 
 
ILAE)࡟ࡼࡿ࡚ࢇ࠿ࢇࡢᐃ⩏࡟ࡶ⥅ᢎࡉࢀ࡚࠾ࡾࠊ2005ᖺ࡟ࡣࠊࠕ࡚ࢇ࠿ࢇࡣࠊ࡚ࢇ࠿
ࢇⓎసࢆ⏕ࡌࡉࡏࡿᣢ⥆ⓗ࡞⑓ែ࡜ࠊࡇࢀ࡟ࡼࡿ⚄⤒⏕≀Ꮫⓗ࣭ㄆ▱ⓗ࣭ᚰ⌮Ꮫⓗ࣭♫
఍ⓗ࡞ᖐ⤖ࢆ≉ᚩ࡜ࡍࡿ⬻㞀ᐖ࡛࠶ࡾ࡚ࠊ ࢇ࠿ࢇࢆᐃ⩏ࡍࡿ࡟ࡣᑡ࡞ࡃ࡜ࡶ 1ᅇࡢ࡚ࢇ
࠿ࢇⓎసࡢⓎ⌧ࡀᚲせ࡛࠶ࡿࠋ୍᪉࡚ࢇ࠿ࢇⓎస࡜ࡣࠊ⬻ࡢ␗ᖖ࡟㐣ᗘ࡞ࠊ࠶ࡿ࠸ࡣྠ
ᮇⓗ࡞ࢽ࣮ࣗࣟࣥάື࡟㉳ᅉࡍࡿ୍㐣ᛶࡢ≉ᚩ࣭⑕≧ࡢⓎ⌧࡛࠶ࡿࠖ࡜ᥦၐࡉࢀࠊ௒᪥
࡟࠾ࡅࡿ࡚ࢇ࠿ࢇཬࡧ࡚ࢇ࠿ࢇⓎసࡢ᫂☜࡞ᐃ⩏࡜࡞ࡗ࡚࠸ࡿ[10]ࠋ 
⮫ᗋ⬻ἼᏛࡢㄌ⏕௨㝆ࠊ⬻Ἴࢆ⏝࠸ࡓ◊✲࡛ࠊ࡚ࢇ࠿ࢇࡢゎ๗Ꮫⓗ࣭⏕⌮Ꮫⓗഃ㠃ࡣ
኱ࡁ࡞㐍Ṍࢆぢࡏ࡚࠸ࡿ࡚ࠋ ࢇ࠿ࢇⓎసࡢ⮫ᗋⓗཬࡧ⬻ἼᏛⓗ࡞ศ㢮ࡣࠊ⮫ᗋ⬻ἼᏛࡢ
㐍Ṍ࡜࡜ࡶ࡟ࠊゎ๗Ꮫⓗ࣭⏕⌮Ꮫⓗഃ㠃ࡼࡾಟṇࢆ⧞ࡾ㏉ࡋ࡞ࡀࡽᥦ᱌ࡉࢀ࡚࠾ࡾࠊ⌧
ᅾ࡟࠾ࡅࡿ࡚ࢇ࠿ࢇศ㢮ࡢᇶ♏࡜࡞ࡗ࡚࠸ࡿࠋ2014 ᖺ࡟ࡣ࡚ࢇ࠿ࢇࡢ᧯సⓗ(ᐇ⏝ⓗ)
࡞ᐃ⩏ࡀᥦ᱌ࡉࢀ࡚࠾ࡾࠊ2017 ᖺ࡟ࡣᡭ⾡ࡢࡓࡵࡢⓎసἼࡢศ㢮ཬࡧ⏝ㄒࡢ఩⨨࡙ࡅ
ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[11-12]ࠋࡇࢀࡽࡣࠊ⮫ᗋ་࡜ᝈ⪅ࡢ⪃࠼᪉࡟ྜ⮴ࡋࠊ἞⒪ୖࡢពᛮỴᐃ
ࢆᨭ᥼ࡍࡿୖ࡛ࡼࡾ⮫ᗋᐇ㊶ⓗ࡞ഃ㠃ࢆᣢࡗ࡚࠸ࡿࠋࡇࡢࡼ࠺࡟࡚ࢇ࠿ࢇࡣࠊ⮫ᗋ⬻Ἴ
ᏛࡢⓎᒎཬࡧࠊࡑࢀ࡟క࠺◊✲ᡂᯝࡢሗ࿌࡜Ⓨぢ࡜ࡶ࡟㐍Ṍࡋ࡚ࡁࡓ࡜࠸ࡗ࡚ࡶ㐣ゝ࡛
ࡣ࡞࠸ࠋ 
 
1.2.1 ࡚ࢇ࠿ࢇ࡜⮫ᗋ⬻Ἴ 
1.3.1.1 ⬻Ἴ 
⬻Ἴ(Electroencephalography: EEG)ࡣ᫬ࠎ้ࠎ࡜ኚ໬ࡍࡿ⬻ࡢ⚄⤒⣽⬊ࡢ⮬Ⓨⓗ㟁Ẽ
άືࢆ㢌⓶ୖࡢ㟁ᴟ࠿ࡽグ㘓ࡋࡓࡶࡢ࡛ࠊ⬻࡟┤᥋่⃭࠶ࡿ࠸ࡣ㈇Ⲵࢆ࠿ࡅࡿᚲせࡀ࡞
࠸ࡓࡵࠊᴟࡵ࡚Ᏻ඲࡞᳨ᰝἲ࡛࠶ࡿ[3-4]ࠋ 
⬻Ἴάືࡣࠊ⤫ィᏛⓗᛶ㉁ࡀ᫬㛫࡜࡜ࡶ࡟ኚ໬ࡍࡿ㠀⥺ᙧ࣭㠀ᐃᖖ㐣⛬࡜࠸࠼ࡿࠋ
ࡇࡢ㠀⥺ᙧ࣭㠀ᐃᖖⓗኚືࡢᐃ㔞໬ࢆ┠ⓗ࡟ᵝࠊ ࠎ࡞ゎᯒἲࢆ⏝࠸࡚⬻Ἴ◊✲ࡀ㐍ࡵࡽ
ࢀ࡚࠾ࡾࠊ⬻⑌ᝈࡸከᵝ࡞⢭⚄⑌ᝈࡢ⑓ែ࣓࢝ࢽࢬ࣒ࡢゎ᫂࡟࠾࠸࡚᭷⏝࡞᝟ሗࢆᥦ౪
ࡋ࡚࠸ࡿࠋ 
 
1.3.1.2 ⮫ᗋ⬻ἼࡢṔྐ 
⬻Ἴࡀ⮫ᗋ࡟ᛂ⏝ࡉࢀጞࡵࡓࡢࡣࠊ1929ᖺࠊࢻ࢖ࢶࡢ࣮࣋ࣝ࢞(H. Berger)ࡀ⬻Ἴࡢㄽ
ᩥࢆึࡵ࡚Ⓨ⾲ࡋࡓ௨㝆ࡢ 1930 ᖺ௦࡛࠶ࡿ[1-2,4]ࠋࡑࡢᚋ⮫ᗋ⬻Ἴࡣࠊࢠࣈࢫኵጔ(F.A. 
Gibbs & E.L. Gibbs)ࡸࠊࣞࣀࢵࢡࢫ(W.G. Lennox)ࡽ࡟ࡼࡗ࡚࡚ࢇ࠿ࢇⓎస≉᭷ࡢ⬻Ἴࡀ
Ⓨぢࡉࢀࡿ࡞࡝ࠊୡ⏺୰࡟ᗈࡀࡾࢆぢࡏࡓࠋࡉࡽ࡟ࢪࣕࢫࣃ࣮(H. Jasper)࡜࣌ࣥࣇ࢕࣮
ࣝࢻ(W. Penfield)࡟ࡼࡾࠊ࡚ࢇ࠿ࢇᡭ⾡ࡢࡓࡵࡢᒁᡤ㯞㓉࡟ࡼࡿ㛤㢌ᡭ⾡ࡢ᭱୰࡟ࠊ┤
᥋ᝈ⪅ࡢ኱⬻⓶㉁࠿ࡽ⬻Ἴࢆグ㘓ࡍࡿࡇ࡜ࡀᐇ⏝໬ࡉࢀࠊ⬻ᶵ⬟ࡢᒁᅾ໬ࡶయ⣔໬ࡉࢀ
ࡓ[13]ࠋ⬻Ἴࡀ◊✲㠃ࡔࡅ࡛࡞ࡃࠊ࡚ࢇ࠿ࢇࡸ⬻⭘⒆ࠊ⢭⚄⑌ᝈࡢデ᩿ࡸ⬻ᶵ⬟ホ౯࡞࡝
ࡢデ᩿ࡢ᭷ຊ࡞ᡭẁ࡜ࡋ࡚ᙺ❧ࡘࡇ࡜ࡀࢃ࠿ࡗ࡚௨᮶ࠊ⬻Ἴ᳨ᰝࡣ X ⥺᳨ᰝࡸᚰ㟁ᅗ
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᳨ᰝ࡜ྠᵝ࡟ࠊ⮫ᗋ᳨ᰝࡢ୍ࡘ࡜ࡋ࡚☜❧ࡉࢀ࡚࠸ࡿࠋࡉࡽ࡟ࠊ᪩ᮇデ᩿᫬࡟ᚓࡽࢀࡓ
⬻Ἴᡤぢ࡟ࡼࡗ࡚ࠊࡑࡢᚋࡢ CT ࡸ MRI ࡞࡝ࡢᙧែᏛⓗ᳨ᰝ࡟㐍ࡴ࠿࡝࠺࠿ࡢุ᩿ᮦ
ᩱ࡟࡞ࡿ୍ࠋ ⯡ⓗ࡟ࠊᙧែᏛⓗ᳨ᰝࡼࡾࡶࠊ⬻Ἴࡸ⬻☢ᅗ(Magnetoencephalography: MEG)
࡞࡝ࡢᶵ⬟Ꮫⓗ᳨ᰝ࡛ࠊࡼࡾ᪩࠸᫬ᮇ࡟␗ᖖࡀぢࡽࢀጞࡵࡿ࡜ゝࢃࢀ࡚࠸ࡿ[14]ࠋ 
 
1.3.1.3 ࡚ࢇ࠿ࢇᛶ␗ᖖἼ 
⮫ᗋ⬻Ἴࡀ᭱ࡶ㈉⊩ࡋࡓ⑌ᝈࡣ࡚ࢇ࠿ࢇ࡛࠶ࡿ[3-4]ࠋṇᖖ᫬ࡢ⬻Ἴࡣᑠࡉ࡞ࡉࡊἼࡢ
ࡼ࠺࡞Ἴࡀグ㘓ࡉࢀࡿࡀࠊ࡚ࢇ࠿ࢇᝈ⪅ࡢ⬻Ἴ࡟ࡣࠊᲲἼࡸ㗦Ἴ࡞࡝ࠊ㏻ᖖࡳࡽࢀ࡞࠸
␗ᖖ⬻Ἴࡀ⌧ࢀࡿ࡚ࠋ ࢇ࠿ࢇ࡜␗ᖖ⬻Ἴࡢ㛫࡟ࡣ࡞ࢇࡽ࠿ࡢᅉᯝ㛵ಀࡀ࠶ࡿ࡜ᗈࡃ⪃࠼
ࡽࢀ࡚࠾ࡾࠊMRIࡸ CT᳨ᰝ➼ࠊ௚ࡢ⬻⏬ീ᳨ᰝࡀⓏሙࡋࡓ⌧ᅾ࡛ࡶࠊ⬻Ἴࡣ㔜せ࡞࡚
ࢇ࠿ࢇ⿵ຓデᐹ᳨ᰝ࡜ࡋ࡚ά㌍ࡋ࡚࠸ࡿࠋ 
␗ᖖ⬻Ἴࡣࠊฟ⌧ᵝᘧ࡟ᚑࡗ࡚ࠊ㠀✺Ⓨᛶ(non−paroxysmal)࡜✺Ⓨᛶ(㛫Ḟ
ᛶ)(paroxysmal)࡟ศ㢮ࡉࢀࠊฟ⌧㒊఩࡟ࡼࡗ࡚඲⯡ᛶ(generalized)࡜ᒁᅾᛶ(regional)࡟ศ
㢮ࡉࢀࡿࠋࡇࡇ࡛♧ࡍ✺Ⓨᛶ(㛫Ḟᛶ)࡜ࡣࠊࠕᣢ⥆ⓗ࡞ᇶ♏ᚊືࡢ␗ᖖ࡛࡞ࡃࠊṇᖖ᫬
ࡢ⫼ᬒ⬻Ἴ࠿ࡽ㝿❧ࡗࡓ㐣Ώᛶ୍ࠊ 㐣ᛶࡢῶᑡ࡜ࡋ࡚ྠࠊ ୍࿘ᮇ࠶ࡿ࠸ࡣ␗࿘ᮇࡢἼࡢ
ΰྜࡀ✺Ⓨⓗ࡟ฟ⌧ࡋࠊ✺Ⓨⓗ࡟ᾘኻࡍࡿࠖ࡜ព࿡ࡍࡿࠋ࡚ࢇ࠿ࢇᝈ⪅࡟࠾࠸࡚ㄆࡵࡽ
ࢀࡿ␗ᖖἼࡣࠊ✺Ⓨᛶ␗ᖖἼࡀ୺య࡛࠶ࡾࠊ✵㛫ⓗ࡟ࡣ඲⯡ᛶࡶᒁᅾᛶࡶᏑᅾࡍࡿࠋ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡟ࡣࠊⓎస㛫Ḟ᫬࡟ฟ⌧ࡍࡿ␗ᖖἼ࡜ࠊⓎస࡟㛵㐃ࡋฟ⌧ࡍࡿ␗ᖖ
Ἴ(ⓎసἼ)ࡢ 2ࡘࡀᏑᅾࡍࡿ[3-4]࡚ࠋ ࢇ࠿ࢇᝈ⪅ࡢึᅇ⬻Ἴ᳨ᰝ࡛ⓎసἼࡀㄆࡵࡽࢀࡿࡢ
ࡣ 29-55 %࡟ࡍࡂࡎࠊ⬻Ἴグ㘓ࢆ⧞ࡾ㏉ࡍࡇ࡜࡛ㄆࡵࡽࢀࡿࡼ࠺࡟࡞ࡿ[15]ࠋ␗ᖖἼࡢ௦
⾲ⓗ࡞Ἴᙧ࡜ࡋ࡚ࡣࠊᲲἼ(spike)ࠊ㗦Ἴ(sharp wave)ࠊከᲲἼ(polyspikes, multiple spikes)ࠊ
㏿ᚊἼ(rapid rhythm)ࠊᲲᚎἼ」ྜ(spike and slow wave complex)ࠊࣂ࣮ࢫࢺ࣭ࢧࣉࣞࢵࢩ
ࣙࣥ(burst-suppression)ࠊ✺ⓎᚊືἼ(rhythmic activity)࡞࡝ࡀ࠶ࡆࡽࢀࡿࠋⓎసἼࡣࠊ㛫
Ḟᮇࡢ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗ࡃ࡞ࡗ࡚⏕ࡌࡿሙྜ࡜ࠊ㛫Ḟᮇ࡜ࡣ඲ࡃ␗࡞ࡿ
㒊఩࠿ࡽฟ⌧ࡍࡿሙྜࡀ࠶ࡿࠋⓎసࡀ㉳ࡇࡿ᫬࡟ࡣ࠸ࡃࡘ࠿ࡢ⚄⤒⣽⬊ࡀྠ᫬࡟㟁Ẽࢆ
ฟࡍࡓࡵ࡟኱ࡁ࡞㟁ὶࡀὶࢀࠊࡑࢀࡀどᐹ⬻Ἴ࡟⌧ࢀࡿ࡜࠸ࢃࢀ࡚࠸ࡿ[3]ࠋ 
 
1.2.2 ࡚ࢇ࠿ࢇࡢศ㢮 
࡚ࢇ࠿ࢇࡢศ㢮ࡣࠊṇ☜࡞࡚ࢇ࠿ࢇࡢデ᩿ཬࡧࠊ἞⒪࡜ணᚋࡢ⤒㐣ࡢぢ㏻ࡋ࡟ព࿡ࢆ
ᣢࡘࡓࡵ㠀ᖖ࡟㔜せ࡛࠶ࡿ࡚ࠋ ࢇ࠿ࢇࡢศ㢮ࡣࠊᅜ㝿ᢠ࡚ࢇ࠿ࢇ㐃┕(international league 
against epilepsy: ILAE)ࡀ 1981ᖺ࡟Ⓨ⾲ࡋࡓࠕ࡚ࢇ࠿ࢇⓎసᆺศ㢮ࠖ[16]࡜ 1989ᖺ࡟Ⓨ⾲
ࡋࡓࠕ࡚ࢇ࠿ࢇ㸪࡚ࢇ࠿ࢇ⑕ೃ⩌ཬࡧ㛵㐃Ⓨసᛶ⑌ᝈࡢศ㢮 [ࠖ17]ࡀ⏝࠸ࡽࢀ࡚࠸ࡿࠋࡇ
ࢀࡽ࡟ຍ࠼ࠊ2010ᖺ࡟ᨵゞ∧ࡢ࡚ࢇ࠿ࢇⓎసᆺࡢᅜ㝿ศ㢮ࡀⓎ⾲ࡉࢀࡓ[18-19]ࠋࡲࡓࠊࠕ࡚
ࢇ࠿ࢇࠊ࡚ࢇ࠿ࢇ⑕ೃ⩌ཬࡧ㛵㐃Ⓨసᛶ⑌ᝈࡢศ㢮ࠖࡣࠊ1989 ᖺ∧ࡀ⌧ᅾࡶ౑⏝ࡉࢀ
࡚࠸ࡿࠋ↔Ⅼᛶ࡚ࢇ࠿ࢇⓎస(㒊ศᛶ࡚ࢇ࠿ࢇⓎస)ࡢᴫᛕࡣࠊ୍ഃ኱⬻༙⌫࡟㝈ࡽࢀࡿ
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ࢿࢵࢺ࣮࣡ࢡෆ࡟㉳ጞࡍࡿࡶࡢࢆᣦࡋࠊ඲⯡ᛶ࡚ࢇ࠿ࢇⓎసࡢᴫᛕࡣࠊ୧ഃ኱⬻༙⌫ࡢ
ᗈ࠸ࢿࢵࢺ࣮࣡ࢡෆࡢ࠶ࡿ㒊ศ࡟Ⓨ⏕ࡋࠊࡇࡢࢿࢵࢺ࣮࣡ࢡ඲ᇦࡀᛴ㏿࡟Ⓨస࡟ᕳࡁ㎸
ࡲࢀࡿࡶࡢࢆᣦࡍࠋᨵᐃࡉࢀࡓᅜ㝿ศ㢮ࡢ㒊ศᛶ࡚ࢇ࠿ࢇⓎసࢆ⾲ 1.1࡟♧ࡋࠊ඲⯡ᛶ
࡚ࢇ࠿ࢇⓎసࢆ⾲ 1.2࡟♧ࡋࠊᮍศ㢮࡚ࢇ࠿ࢇⓎసࢆ⾲ 1.3࡟♧ࡍࠋ 
 
⾲ 1.1 㒊ศᛶ࡚ࢇ࠿ࢇⓎస[4] 
1 ᒁᅾᛶ 
I.    ᪂⓶㉁(ᛶ) 
i. 㒊ศᣑᩓࢆకࢃ࡞࠸ࡶࡢ 
1) 㒊ศ㛫௦Ⓨస 
2) 㒊ศ࣑࢜ࢡࣟࢽ࣮Ⓨస 
3) ᢚไ㐠ືⓎస 
4) せ⣲ᛶ㛫㝸⑕≧ࢆక࠺㒊ศឤぬⓎస 
5) ኻㄒⓎస 
ii. 㒊ศᣑᩓࢆక࠺ࡶࡢ 
1) ࢪࣕࢡࢯ࣭࣐࣮ࣥࢳⓎస 
2) ⤒㦂ᛶ⑕≧ࢆక࠺㒊ศឤぬⓎస 
3) ᢚไ㐠ືⓎస 
II. ᾏ㤿࣭ᾏ㤿ഐᅇ(ᛶ) 
2 ྠഃ࡬ࡢఏ᧛ࢆక࠺ࡶࡢ 
I. ᪂⓶㉁㡿ᇦ(༙⌫⓶㉁ᛶⓎసࢆྵࡴ) 
II. ㎶⦕⣔㡿ᇦ(➗࠸Ⓨసࢆྵࡴ) 
3 ᑐഃ࡬ࡢఏ᧛ࢆక࠺ࡶࡢ 
I. ᪂⓶㉁㡿ᇦ(㐠ືஹ㐍Ⓨస) 
II.  ㎶⦕⣔㡿ᇦ(⮬ື⑕ࢆక࠺ࠊࡲࡓࡣకࢃ࡞࠸ㄆ▱㞀ᐖᛶ㹙⢭⚄㐠ື㹛Ⓨస) 
4 ஧ḟᛶ඲⯡໬ 
I.  ᙉ┤㛫௦Ⓨస 
II. Ḟ⚄Ⓨస 
III. ࡚ࢇ࠿ࢇᛶࢫࣃࢬ࣒ 
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⾲ 1.2 ඲⯡ᛶ࡚ࢇ࠿ࢇⓎస[4] 
1 Ḟ⚄Ⓨస 
I.    ᐃᆺḞ⚄Ⓨస 
II. 㠀ᐃᆺḞ⚄Ⓨస 
III. ࣑࢜ࢡࣟࢽ࣮Ḟ⚄Ⓨస 
2 ࣑࢜ࢡࣟࢽ࣮Ⓨస 
I. ࣑࢜ࢡࣟࢽ࣮Ⓨస 
II. ࣑࢜ࢡࣟࢽ࣮ኻ❧Ⓨస 
III. ║▛࣑࢜ࢡࣟࢽ࣮ 
3 ᙉ┤ࡲࡓࡣ㛫௦ࢆ࿊ࡍࡿⓎస 
I.  ᙉ┤㛫௦Ⓨస 
II. 㛫௦Ⓨస 
III. ᙉ┤Ⓨస 
4 ࡚ࢇ࠿ࢇᛶࢫࣃࢬ࣒ 
5 ⬺ຊⓎస 
 
⾲ 1.3 ᮍศ㢮࡚ࢇ࠿ࢇⓎస[4] 
1 ᪂⏕ඣⓎస 
 
1.2.3 ࡚ࢇ࠿ࢇࡢཎᅉ࡜἞⒪ 
1.3.3.1 ཎᅉ 
࡚ࢇ࠿ࢇࡢཎᅉࡣࠊከᒱ࡟ࢃࡓࡿ[3,20-21]ࠋ⬻⭘⒆ࡸ㢌㒊እയᚋ㑇⑕ࠊ⬻༞୰࡞࡝ࠊ⬻
࡬ࡢఱࡽ࠿ࡢ㞀ᐖ࡟ࡼࡾ࠾ࡇࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࡀࠊ௒ࡶ࡞࠾ཎᅉ୙᫂ࡢ࡚ࢇ࠿ࢇࡶ
Ꮡᅾࡍࡿࠋ⬻ᦆയ࡜࠸࠺᫂ࡽ࠿࡞ཎᅉࡀ࠶ࡿሙྜࡣࠊࠕ⑕ೃᛶ࡚ࢇ࠿ࢇࠖ࡜࿧ࡤࢀࠊཎ
ᅉ୙᫂ࡢሙྜࡣࠕ✺Ⓨᛶ࡚ࢇ࠿ࢇࠖ࡜࿧ࡤࢀࡿࠋ 
 
1.3.3.2 ἞⒪ 
⢭⚄⚄⤒⑌ᝈ࡛ࡣࠊࡑࡢ⤒㐣ࢆ㏣ࡗ࡚⤒᫬ⓗ࡟⬻Ἴ᳨ᰝࢆ⾜࠺ࡇ࡜ࡀ኱ษ࡛࠶ࡿ[3,18]ࠋ
࡜ࡃ࡟࡚ࢇ࠿ࢇࡢሙྜࠊ⬻Ἴࡣ⑓ໃࡢᾘ㛗ࡢุ᩿ᇶ‽࡜࡞ࡾᚓࡿࡇ࡜ࡀ࠶ࡾࠊࡲࡓᢠ࡚
ࢇ࠿ࢇ⸆ࡢ⸆㔞ࡢㄪ⠇࡞࡝࡟ᚲせ୙ྍḞ࡛࠶ࡿࠋ 
࡚ࢇ࠿ࢇᝈ⪅࡟ᑐࡍࡿ἞⒪ἲ࡜ࡋ࡚ࡣࠊ⾲ 1.1̿1.3࡛グ㏙ࡋࡓⓎసศ㢮ࢆᇶᮏ࡜ࡋ࡚
἞⒪ࡀ㑅ᢥࡉࢀ࡚࠸ࡿࡀࠊṤ࡝ࡣᢠ࡚ࢇ࠿ࢇ⸆࡟ࡼࡿෆ⛉ⓗ἞⒪ࡀ୍⯡ⓗ࡛࠶ࡿ[22-23]ࠋ
2011ᖺࡢᡃࡀᅜ࡟࠾࠸࡚ࠊ౑⏝ྍ⬟࡛࠶ࡿ୺࡞ᢠ࡚ࢇ࠿ࢇ⸆ࡣࠊࣇ࢙ࣀࣂࣝࣅࢱ࣮ࣝࠊ
ࣇ࢙ࢽࢺ࢖ࣥࠊࣉ࣑ࣜࢻࣥࠊࢫࣝࢳ࢔࣒ࠊ࢚ࢺࢧࢡࢩ࣑ࢻࠊࢽࢺࣛࢮࣃ࣒ࠊ࢝ࣝࣂ࣐ࢮ
ࣆࣥࠊࣂࣝࣉࣟ㓟ࢼࢺ࣒ࣜ࢘ࠊࢡࣟࢼࢮࣃ࣒ࠊࢰࢽࢧ࣑ࢻࠊࣆࣛࢭࢱ࣒ࠊࢡࣟࣂࢨ࣒ࠊ
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ࣞ࣋ࢳࣛࢭࢱ࣒➼ࡀ࠶ࡆࡽࢀࡿࠋᢠ࡚ࢇ࠿ࢇ⸆ࡢస⏝ᶵᗎࡣࠊ㟁఩౫Ꮡᛶ࢖࢜ࣥࢳࣕࢿ
ࣝ㜼ᐖࠊGABA సືᛶ⚄⤒ቑᙉ࠾ࡼࡧࢢࣝࢱ࣑ࣥ㓟సືᛶ⚄⤒ᢚไࡢ࠸ࡎࢀ࠿ᡈ࠸ࡣ
」ᩘࢆ᭷ࡋࠊ⚄⤒⣽⬊࠾ࡼࡧࡑࡢ⚄⤒ఏ㐩⣔ࡢ㐣๫࡞⯆ዧࢆᢚไࡍࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿࠋ
࡚ࢇ࠿ࢇࡢ⸆≀἞⒪ࡣⓎసࡢᢚไࢆ᭱኱ࡢ┠ᶆ࡜ࡍࡿ᭱ࠋ ึࡣ༢๣⒪ἲࢆᩘ๣ヨࡳࠊࡑ
ࡢⓎసࡀ༑ศࢥࣥࢺ࣮࡛ࣟࣝࡁ࡞࠸ሙྜࡣࠊከ๣ే⏝⒪ἲࡀ᥎ዡࡉࢀࡿࠋ 
ከ๣ే⏝⒪ἲ࡛ࡶࠊⓎసࡀ༑ศࢥࣥࢺ࣮࡛ࣟࣝࡁ࡞࠸㞴἞࡚ࢇ࠿ࢇᝈ⪅࡟࠾࠸࡚ࡣࠊ
እ⛉἞⒪ࢆ⾜࠺ࡇ࡜ࡀ㐺ษ࡞἞⒪ἲ࡜࡞ࡿࡇ࡜ࡀ࠶ࡿ[24-26]ࠋ 
እ⛉἞⒪࡟࠾࠸࡚ࠊ≉࡟㔜せ࡞ࡢࡣࠊษ㝖⠊ᅖࢆỴᐃࡍࡿࡇ࡜࡛࠶ࡿࠋ࡝ࡢ㒊ศࡀ␗
ᖖ⠊ᅖ࡞ࡢ࠿ࢆ▱ࡾྠࠊ ᫬࡟ᶵ⬟ⓗ࡟㔜せ࡞㒊఩ࢆ Ꮡࡋࠊṇࡋࡃษ㝖ࢆ⾜࡞࠺ࡇ࡜ࡀ
ᚲせ୙ྍḞ࡛࠶ࡿࠋⓎసⓎ⌧ࡢ᭷↓ࡸ⬻ᶵ⬟ࡢ⠊ᅖࢆỴᐃࡍࡿࡓࡵ࡟ࠊ⬻⓶㉁࡟㟁Ẽ่
⃭(localizing stimulation: LS)ࢆ୚࠼ࠊ⠊ᅖࢆỴᐃࡍࡿࠋ㟁Ẽ่⃭ࡣᚰ⮚୙ᩚ⬦ࠊ᣺ᡓࠊ࡚
ࢇ࠿ࢇ࡞࡝ࡢᛴᛶ࠾ࡼࡧ៏ᛶࡢ⑓≧ࢆ἞⒪ཬࡧ೵Ṇࡍࡿࡓࡵ࡟౑⏝ࡉࢀ࡚࠸ࡿࡀࠊࡇࡢ
㟁Ẽ่⃭࡟ᑐࡋ࡚཯ᛂࡋ࡚⬻Ἴୖ࡚ࢇ࠿ࢇⓎసἼᵝࡢᚋⓎᑕ(afterdischarge: AD)ࢆⓎ⏕
ࡍࡿྍ⬟ᛶࡀ࠶ࡾࠊࡲࢀ࡟⮫ᗋⓎస࡟Ⓨᒎࡍࡿࡇ࡜ࡀ࠶ࡿࠋ 
AD࡜ࡣࠊ⓶㉁㟁ᴟ࡟࠾ࡅࡿ↔ⅬࡢⓎぢࠊ☜ㄆࡢࡓࡵ࡟ࠊ㏻ᖖࡢ⬻Ἴ᳨ᰝ࡟౑⏝ࡍࡿ
㈿άἲࡢ௚࡟ࠊ㐠ືࠊឤぬࠊゝㄒࡢ㡿ᇦࢆᒁᅾ໬ࡍࡿࡓࡵ࡟⾜ࢃࢀࡿ㟁Ẽ่⃭࡟ࡼࡗ࡚
ㄏⓎࡉࢀࡿ⬻Ἴୖ࡚ࢇ࠿ࢇⓎసἼᵝ࡛࠶ࡿࠋADࡣ⮬Ⓨⓗ࡞࡚ࢇ࠿ࢇᵝάືࡢἼᙧ࡟㢮
ఝࡋ࡚࠾ࡾࠊ࡜ࡁ࡟࡚ࢇ࠿ࢇⓎసࡑࡢࡶࡢࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡶ࠶ࡿࠋ⓶⭵࡟ᙉ࠸㟁Ẽ่
⃭ࢆ୚࠼ࡿ࡜ࠊṇᖖ࡞㒊ศ࡛ࡶ ADࢆ⏕ࡌࡿࡀࠊ࡚ࢇ࠿ࢇཎ↔Ⅼࡢ㡿ᇦ࡛ࡣ ADࢆច㉳
ࡍࡿ㜈್ࡀపࡃࠊAD ࡢᣢ⥆᫬㛫ࡀ㛗࠸ࡇ࡜ࡀከ࠸ࠋAD ࡢฟ⌧࡜ྠ᫬࡟ࠊᝈ⪅ࡀ㏻ᖖ
♧ࡍⓎసࡢ๓඙ࡸ↔Ⅼᛶ㐠ື⌧㇟ࡀⓎ⌧ࡍࡿ࡞ࡽࡤࠊ☜ᐇᛶࢆࡶࡗ࡚ࡑࡢ㒊఩ࡀ↔Ⅼ࡛
࠶ࡿ࡜Ỵᐃ࡙ࡅࡿࡇ࡜ࡀ࡛ࡁࠊ἞⒪ࡢࡓࡵࡢษ㝖⾡࡞࡝࡟ࡶᙺ❧ࡘ[27]ࠋ 
ඛ⾜◊✲࡛ࡣࠊ▷᫬㛫ࡢ㟁Ẽ่⃭(brief pulses of electrical stimulation: BPS)ࢆ୚࠼ࡿࡇ
࡜࡛ࠊADࡀᢚไࡉࢀࡓࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[10-11]ࠋBPSࡣ ADࡢ┦ᑐⓗ࡞᫬㛫ࡸ἞⒪
᫬㛫➼࡟౫Ꮡࡉࢀࡎࠊࡍ࡭࡚ࡢ㒊఩࡛᭷ຠ࡛࠶ࡿࠋࡲࡓ BPS ࡣࠊLS ᚋࡍࡄ࡟ጞࡲࡿ
ADࢆ࡯ࡰ೵Ṇ࡛ࡁࡿ࡜࠸ࢃࢀ࡚࠸ࡿࠋࡇࡢࡼ࠺࡟㟁Ẽ่⃭ࡣࠊ㛗ᮇ࡚ࢇ࠿ࢇࢆྵࡴ៏
ᛶ⑌ᝈࡢ἞⒪࡟౑⏝ࡉࢀ࡚࠾ࡾࠊ௒ᚋࡢỗ⏝ᛶ࡟ᮇᚅࡀ㧗ࡲࡗ࡚࠸ࡿࠋ 
ࡉࡽ࡟᭱᪂ࡢ἞⒪ἲ࡜ࡋ࡚ࠊ㏞㉮⚄⤒่⃭ἲ࡞࡝ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[3,18]ࠋయෆ࡟ᇙࡵ
㎸ࢇࡔ⿦⨨࠿ࡽఙࡧࡓ㟁⥺ࢆ㏞㉮⚄⤒ࡢ᰾࡟ᕳࡁ௜ࡅࠊணࡵタᐃࡋ࡚࠾࠸ࡓ㛫㝸࡛㟁Ẽ
ࣃࣝࢫࢆຍ࠼ࡿ࡜࠸࠺᪉ἲ࡛࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ㏞㉮⚄⤒่⃭ἲࡀྛ⑌ᝈ࡟࡝ࡢࡼ࠺
࡟ຠᯝࢆ୚࠼ࡿࡢ࠿ࠊಶࠎࡢᝈ⪅࡟࡝ࢇ࡞ࣃࢱ࣮ࣥࡢ่⃭ࢆຍ࠼ࡿࡢࡀ᭱㐺࠿ࢆぢᴟࡵ
ࡿ᪉ἲ࡞࡝ࠊㄢ㢟ࡶᣲࡆࡽࢀࡿ[28]ࠋ 
 
1.3.3.3 ࡚ࢇ࠿ࢇ࡟ేⓎࡍࡿ⢭⚄⑌ᝈ 
࡚ࢇ࠿ࢇࡣᵝࠎ࡞⢭⚄㞀ᐖࢆྜేࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠾ࡾࠊ⢭⚄⑕≧ࡢฟ⌧㢖ᗘࡣࠊ
20−50%࡜ࡤࡽࡘࡁࡀ࠶ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[29-32]ࠋ࡚ࢇ࠿ࢇ࡟ぢࡽࢀࡿ⢭⚄㞀ᐖࡣࠊ⬻
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ჾ㉁ᛶⓎసࡑࡢࡶࡢ࡜ࡋ࡚ࡢ⢭⚄㞀ᐖࠊᤄ㛫ᛶ⢭⚄㞀ᐖ៏ࠊ ᛶᣢ⥆ᛶ⢭⚄㞀ᐖ࠶ࡿ࠸ࡣ
࡚ࢇ࠿ࢇ⢭⚄⑓࡟ศࡅࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡲࡓࠊᢠ࡚ࢇ࠿ࢇ⸆࡟ࡼࡾࠊ⢭⚄⑕≧ࢆࡶࡓࡽ
ࡍࡇ࡜ࡶ▱ࡽࢀ࡚࠸ࡿࠋ⢭⚄⑕≧ࡢ୺࡞Ⓨ⌧せᅉ࡜ࡋ࡚ࠊ⬻⾑⟶㞀ᐖࡸ⬻⭘⒆ࠊ㢌㒊እ
യ࡞࡝⬻ჾ㉁ᛶ㞀ᐖ࡟ࡼࡗ࡚㉳ࡇࡿࡶࡢ࡚ࠊ ࢇ࠿ࢇᛶⓎసⓎᑕࡀ኱⬻⓶㉁ࠊ⓶㉁ୗᵓ㐀
࡟࠾ࡅࡿ᫬㛫ⓗ✵㛫ⓗᶵ⬟ஹ㐍ࡲࡓࡣᢚไࡢࡉࡲࡊࡲ࡞ࣃࢱ࣮ࣥࢆࡶࡓࡽࡍࡇ࡜࡟ࡼ
ࡗ࡚㉳ࡇࡿࡶࡢ࡚ࠊ ࢇ࠿ࢇⓎసࡑࡢࡶࡢ࡟ࡼࡗ࡚㉳ࡇࡿࡶࡢࠊᢠ࡚ࢇ࠿ࢇ⸆࡟ࡼࡗ࡚㉳
ࡇࡿࡶࡢࠊゎ㞳ᛶ㞀ᐖࡸࢫࢺࣞࢫ㛵㐃ᛶ㞀ᐖ࡞࡝ᚰᅉ࡟ࡼࡗ࡚㉳ࡇࡿࡶࡢ࡞࡝ࡀᣲࡆࡽ
ࢀࡿࠋࡋ࠿ࡋࠊᐇ㝿࡟ࡣࡇࢀࡽࡢせᅉࡀ」㞧࡟⤡ࡳྜ࠸⚄⤒⑕≧ࢆᙧᡂࡍࡿ࡜࠸ࢃࢀ࡚
࠸ࡿࠋࡲࡓࠊ⢭⚄⑌ᝈ⑕≧ࡣࠊ࡚ࢇ࠿ࢇࡢ஧ḟ㞀ᐖ࡛࠶ࡿ࡜ࡶ࠸ࢃࢀ࡚࠸ࡿࠋᗂᑡᮇ➼
࡛ኻᩋࡸࠊ኱ࡁ࡞୙Ᏻࢆ⤒㦂ࡋࡓ⤖ᯝࠊ࣓ࣥࢱࣝ㠃࡬ࡢᙳ㡪ࢆ୚࠼ࡿ࡜ࡶ⪃࠼ࡽࢀ࡚࠸
ࡿࠋ 
࡚ࢇ࠿ࢇ࡜ేᏑࡍࡿ⢭⚄⛉㡿ᇦࡣᴟࡵ࡚ከᒱ࡟ࢃࡓࡿ[33]ࠋⓎస࿘㎶ᮇࡢ⢭⚄⑕≧࡛ࡣࠊ
⢭⚄Ⓨసࡸព㆑㞀ᐖࢆᇶ┙࡜ࡋࡓከᙬ࡞⑕≧ࡀ㉳ࡇࡾࠊⓎస㛫Ḟᮇࡢ⢭⚄⑕≧࡛ࡣࠊ⢓
╔ᛶࡢᛶ᱁Ẽ㉁ࢆࡣࡌࡵࠊ⤫ྜኻㄪ⑕ࠊẼศ㞀ᐖࠊ୙Ᏻ㞀ᐖ࡞࡝ࠊከᙬ࡞⑓ែࡀ㉳ࡇࡿࠋ
ḟ⠇ 1.3.3.4-1.3.3.6࡟⮫ᗋୖ㐼㐝ࡍࡿࡇ࡜ࡀከ࠸Ⓨస㛫Ḟᮇࡢ⢭⚄㞀ᐖࢆ♧ࡍ[3]ࠋ 
 
1.3.3.4 ᛶ᱁ኚ໬ 
 ࡚ࢇ࠿ࢇᝈ⪅࡛ࡣࠊ⢓╔ᛶࠊ⇿Ⓨᛶ࡞࡝ࠊᛶ᱁ኚ໬ࡀᣦ᦬ࡉࢀ࡚࠸ࡿ[33]ࠋࣃ࣮ࢯࢼ
ࣜࢸ࢕࡟㛵ࡍࡿ㆟ㄽࡀ࡞ࡉࢀ࡚࠸ࡿࡢࡣࠊⱝᖺᛶ࣑࢜ࢡࣟࢽ࣮࡚ࢇ࠿ࢇ࡜ഃ㢌ⴥ࡚ࢇ࠿
ࢇ࡛࠶ࡿࠋⱝᖺᛶ࣑࢜ࢡࣟࢽ࣮࡚ࢇ࠿ࢇ࡛ࡣࠊ㝧Ẽ࡛♫஺ⓗ࡛࠶ࡿࡀࠊ⛣ࡾẼ࡛็㑣ⓗ
࡛࠶ࡾࠊಙ㢗ᛶ࡟ஈࡋ࠸࡜࠸࠺≉ᚩࡀぢࡽࢀࡸࡍ࠸ࠋഃ㢌ⴥ࡚ࢇ࠿ࢇ࡛ࡣࠊ⢓╔ᛶࠊ⇿
Ⓨᛶࠊ㎽㐲ࠊ่⃭᫆ᛶ࡞࡝ࡀࡳࡽࢀࠊல⣽࡞ࡇ࡜࡟ᑐࡍࡿᙉ࠸᝟ືⓗ཯ᛂࡀぢࡽࢀࡸࡍ
࠸ࠋே᱁㞀ᐖ࡜ゝ࠸ᚓࡿ࡯࡝ࡢᛶ᱁ኚ໬ࡀ⏕ࡎࡿࡢࡣࠊࡈࡃࢃࡎ࠿࡛࠶ࡿࡀࠊ⮬ᡃぶ࿴
ⓗ࡞⢓╔ᛶࡸᨷᧁᛶࡢஹ㐍࡞࡝ࡣࠊ⮫ᗋ࡜ࡋ࡚グ᠈࡟ṧࡿࡶࡢ࡛࠶ࡿࠋ 
 
1.3.3.5 ⤫ྜኻㄪ⑕ᵝ⢭⚄⑓ 
 ᗁ⫈ࡸ⿕ᐖዶ᝿࡞࡝ࠊ⤫ྜኻㄪ⑕࡟㢮ఝࡋࡓ⢭⚄㞀ᐖࢆ⏕ࡌࡿࠋࡇࢀࡣࠊ៏ᛶᣢ⥆
ࡍࡿ౛ࡶ࠶ࡾࠊ࡚ࢇ࠿ࢇేᏑ⋡ࡣ 3−9%࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[34]ࠋ 
 
1.3.3.6 Ẽศ࣭୙Ᏻ㞀ᐖ 
 ࡚ࢇ࠿ࢇ࡛ࡣྜࠊ ేࡍࡿ⢭⚄⑕≧ࡢ୰࡛ࠊᢚ࠺ࡘ≧ែࡀ᭱ࡶከ࠸࡜࠸ࢃࢀ࡚࠸ࡿ[35]ࠋ
࡚ࢇ࠿ࢇ඲యࡢ୰࡛ࡣ 10-30%ࡢ㢖ᗘ࡛ࡳࡽࢀࠊഃ㢌ⴥ࡚ࢇ࠿ࢇ࡛ẚ㍑ⓗ㢖ᗘࡀ㧗࠸࡜
ࡉࢀࡿࠋ࡚ࢇ࠿ࢇ࡛ࡳࡽࢀࡿᢚ࠺ࡘ≧ែࡣࠊ⬺ຊឤࠊ୙Ᏻࠊ୙ᶵ᎘ࠊᨷᧁᛶ࡞࡝ࠊẼศ
ࡀ≧ἣ౫Ꮡⓗ࡟ኚ໬ࡍࡿ࡞࡝ࠊ඾ᆺⓗ࡞࠺ࡘ⑓ࡢ⑓ീ࡜ࡣ␗࡞ࡿ⑓ែࡀྵࡲࢀ࡚࠸ࡿࠋ
ࡇࢀࡽࡣᢠ࡚ࢇ࠿ࢇ⸆࡛ࡢ἞⒪࡛ᨵၿࡍࡿ࡜࠸ࢃࢀ࡚࠸ࡿࠋ 
➨ 1❶ ࡣࡌࡵ࡟                      1.2 ࡚ࢇ࠿ࢇ 
8 
 
 ୙Ᏻ㞀ᐖࡣࠊ࠺ࡘ≧ែ࡜ࡢྜే౛ࡶከࡃࠊ៏ᛶⓗ࡞୙Ᏻࡸ⥭ᙇࠊ✀ࠎࡢ⮬ᚊ⚄⤒⑕
≧ࢆ࿊ࡍࡿࠋ඲⯡ᛶ୙Ᏻ㞀ᐖࡢేᏑ⋡ࡣ 10−40%࡜࠸ࢃࢀࡿࡀࠊ୙Ᏻ㞀ᐖ࡜࡚ࢇ࠿ࢇ࡜
ࡢ㛫࡟᫂ࡽ࠿࡞㛵㐃ᛶࡣᮍࡔ᫂☜໬ࡣࡉࢀ࡚࠸࡞࠸[33]ࠋ 
 
1.2.4 ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢ◊✲ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢ◊✲ࡣྂࡃ࠿ࡽ⾜ࢃࢀ࡚࠾ࡾࠊᅜ㝿ᢠ࡚ࢇ࠿ࢇ㐃┕ (The 
International League Against Epilepsy: ILAE)࡟ࡼࡿ࡚ࢇ࠿ࢇࡢᅜ㝿ศ㢮ࡢᇶ♏ࢆ࡞ࡍⓎస
ᆺࡢᅜ㝿ศ㢮[9]࡛ࡣࠊ⬻Ἴᡤぢࡀ୍ࡘࡢᰕ࡜࡞ࡗ࡚࠸ࡿ[15,36]ࠋ࡚ࢇ࠿ࢇᛶ␗ᖖἼࢆ᳨ウ
ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊⓎసⓎ⏕※ࡢ఩⨨ྠᐃࡸ࡚ࠊ ࢇ࠿ࢇ↔Ⅼࡢᒁᅾ໬ཬࡧⓎసἼࡢఏ᧛
᝟ሗࠊ␗ᖖἼᙧែཬࡧ࿘Ἴᩘືែࡢほ ࡞࡝ࡀྍ⬟࡜࡞ࡿࠋࡉࡽ࡟ࠊ⮫ᗋⓗ࡚ࢇ࠿ࢇࡢ
⑓ែᢕᥱ࠾ࡼࡧデ᩿ࡸ἞⒪᪉㔪࡞࡝࡟⏝࠸ࡿࡇ࡜ࡀ࡛ࡁࠊ⬻ࡢ⑓ែ࣓࢝ࢽࢬ࣒ࡢゎ᫂࡟
࠾࠸࡚᭷⏝࡞᝟ሗࢆᥦ౪ࡋ࠺ࡿ[7,25-26, 37]ࠋ 
ඛ⾜◊✲࡛ࡣࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧┤๓ࡢ⬻Ἴ࡟࠾࠸࡚ࠊ᭱኱᣺ᖜ㒊఩࡛ࠊᵝࠎ࡞
࿘Ἴᩘᡂศࡀቑຍࡋࠊࡇࢀࡣࠊ࡚ࢇ࠿ࢇཎᛶ⑓ኚࡀ␗ᖖἼⓎ⏕ࡢࡳ࡞ࡽࡎࠊ㛢║᫬ࡢᇶ
ᮏᡂศ࡛࠶ࡿࠊ࢔ࣝࣇ࢓ἼⓎ⏕ᶵᵓ࡟ࡶᙳ㡪ࢆཬࡰࡋ࡚࠸ࡿ࡜ሗ࿌ࡋ࡚࠸ࡿ[38]ࠋࡉࡽ࡟ࠊ
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸ࡓ◊✲࡛ࡣࠊከ↔Ⅼ࡛࠿ࡘ␗࡞ࡿ࿘Ἴᩘᡂศࢆᣢࡘ
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢࠊ᝟ሗఏ᧛ཬࡧ㛵㐃ᛶࢆᤊ࠼ࠊ␗ᖖἼฟ⌧୰ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್
ࢆ♧ࡋࠊ࢔ࣝࣇ࢓Ἴᖏᇦ࡛ࠊ␗ᖖἼฟ⌧┤๓ࡢ㒊఩㛫㛵㐃ᛶࡀప್ࢆ♧ࡋ࡚࠾ࡾࠊ๓඙
࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆᤊ࠼ࡓࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿ[39-42]ࠋࡇࢀࡽࡢ▱ぢࡼࡾࠊ␗
ᖖἼฟ⌧᫬࡟ࡣࠊ㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠸ࠊ≉ᚩⓗ࡞≧ែࡀ⏕ࡌ࡚࠾ࡾࠊฟ⌧┤๓࡟ࡣࠊ␗
ᖖἼฟ⌧᫬࡜㢮ఝࡢ≧ែࡀ⏕ࡌ࡚࠾ࡾࠊࡑࡢ≧ែࢆ⤒࡚␗ᖖἼࡀฟ⌧ࡍࡿ࡜⪃࠼ࡽࢀ࡚
࠸ࡿࠋࡲࡓ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖࢆᒁᅾᛶάື࡜ࡋ࡚࡛ࡣ࡞ࡃࢿࢵࢺ࣮࣡ࢡ࡜ࡋ࡚⌮ゎࡋࡼ
࠺࡜ࡍࡿ⪃࠼ࡀ࠶ࡿ[3]ࠋ⬻Ἴ࡞࡝ࡢࢹ࣮ࢱ࡟࠾࠸࡚ࠊ⚄⤒ࢿࢵࢺ࣮࣡ࢡࡢࢲ࢖ࢼ࣑ࢵࢡ
࡞㛵㐃ᛶࢆྛࠊ ✀ࡢ⥺ᙧ࠶ࡿ࠸ࡣ㠀⥺ᆺศᯒ࡟ࡼࡾ᥈ồࡋࡼ࠺࡜ࡍࡿࡶࡢ࡛࠶ࡿࠋࡇࢀ
ࡲ࡛ࡢ◊✲࡛ࡣࠊⓎసⓎ⏕᫬࡟⬻ᶵ⬟ࢿࢵࢺ࣮࣡ࢡࡀኚ໬ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠾ࡾࠊ
⬻඲య࡟≉ᚩⓗ࡞᝟ሗࡢࣇ࣮ࣟࣃࢱ࣮ࣥࡀᏑᅾࡍࡿࡇ࡜ࡀ♧ࡉࢀ࡚࠸ࡿ[43-44]ࠋࡉࡽ࡟ࠊ
Ⓨస᫬ࡢࢽ࣮ࣗࣟࣥࢿࢵࢺ࣮࣡ࢡࡣࠊⓎస㛫Ḟᮇ࡜ẚ㍑ࡋ࡚ࡼࡾࣛࣥࢲ࣒࡞ࢿࢵࢺ࣮࣡
ࢡ࡟ኚ໬ࡍࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[45]ࠋࣛࣥࢲ࣒ࢿࢵࢺ࣮࣡ࢡࡢቑຍࡣࠊⓎసࡢᩘ⛊๓
ࡼࡾࡳࡽࢀࡿࡇ࡜ࡀ࠶ࡾࠊࡇࡢࣛࣥࢲ࣒ࢿࢵࢺ࣮࣡ࢡࡀቑຍࡍࡿࡇ࡜࡟ࡼࡗ࡚Ⓨసࢆᘬ
ࡁ㉳ࡇࡍྍ⬟ᛶࡀ࠶ࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ[46-49]ࠋ
 
1.3 ┠ⓗ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣࠊⓎస᫬ࡔࡅ࡛࡞ࡃࠊⓎస㛫Ḟᮇ࡟ฟ⌧ࡍࡿࠋ࡚ࢇ࠿ࢇⓎసࡣࠊ
࠸ࡘฟ⌧ࡍࡿ࠿ண ࡀ㞴ࡋࡃࠊࡈࡃᬑ㏻࡟ࡋ࡚࠸ࡓேࡀ✺↛ᖖ㌶ࢆ㐓⬺ࡍࡿ࡜࠸࠺ࡇ࡜
➨ 1❶ ࡣࡌࡵ࡟                        1.3 ┠ⓗ 
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ࡀከࡃࠊ࿘ᅖࡢே࡟ண ࡋࡀࡓ࠸ពእᛶ࡜ඹ࡟ࠊᜍᛧࢆᢪ࠿ࡏࡿࡇ࡜ࡀ࠶ࡿ[4]ࠋࡲࡓࠊ
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣࠊ༢Ⓨ࡛ฟ⌧ࡍࡿࡶࡢࡸࠊᩘ⛊ᣢ⥆ࡶࡢࡀ࠶ࡾࠊᣢ⥆᫬㛫࡟㐪࠸ࡀ
࠶ࡿࠋࡇࡢ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗ᮇ࡟࡞ࡿ࡜ࠊ࡚ࢇ࠿ࢇⓎసࢆ⏕ࡌࡿࡇ࡜ࡀ࠶ࡿ[4]ࠋࡉ
ࡽ࡟⥆ࡃሙྜࠊ㔜✚≧ែ࡜࡞ࡗ࡚ࠊ᫃╧≧ែࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀ࠶ࡿ[14]ࠋࡑࡇ࡛ࠊ␗ᖖ
Ἴฟ⌧ࢆண▱ࡍࡿࡇ࡜࡟ࡼࡾ࡚ࠊ ࢇ࠿ࢇデ᩿࡟࠾ࡅࡿᐃ㔞ⓗホ౯ࡢ⿵ຓ࡟ࡘ࡞ࡀࡿ࡜⪃
࠼ࡽࢀࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢ◊✲ࡣ᪤࡟⾜ࢃࢀ࡚࠸ࡿࡀࠊ࡚ࢇ࠿ࢇᛶ
␗ᖖἼࡢⓎ⏕ᶵᗎ࡟ࡣᮍࡔ୙᫂࡞Ⅼࡀከ࠸ࠋ 
ᮏ༤ኈㄽᩥ࡛ࡣࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡟ࡘ࠸࡚ࠊಙྕฎ⌮Ꮫⓗゎᯒᡭἲࢆ⏝࠸࡚ࠊ␗ᖖ
Ἴฟ⌧୰ࠊཬࡧࡑࡢ๓ᚋࡢ⬻Ἴࢆᐃ㔞ⓗ࡟ㄪ࡭࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼⓎ⏕ࡢ࣓࢝ࢽࢬ࣒ࡢ
ゎ᫂ࢆ┠ⓗ࡜ࡋࡓࠋ 
➨ 1ࡢどⅬ࡜ࡋ࡚࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼ࡜ࠊฟ⌧๓ࡢṇᖖ᫬ࡢ⬻Ἴ(⫼ᬒ⬻Ἴ)࡟╔┠ࡋࠊ
Ⓨ⏕ᶵᗎࢆゎ᫂ࡋࡼ࠺࡜ࡋࡓࠋどᐹ⬻Ἴ࡛ࡣほᐹࡍࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࠊ␗ᖖἼฟ⌧๓ࡢ
⬻Ἴάືࢆㄪ࡭ࡿࡇ࡜࡛ࠊண඙࡜ࡶ࠸࠼ࡿఱࡽ࠿ࡢኚ໬ࢆᤊ࠼ࡿࡇ࡜ࡀྍ⬟ࡔ࡜⪃࠼ࡽ
ࢀࡿࠋ 
➨ 2ࡢどⅬ࡜ࡋ࡚ࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟࠾ࡅࡿࠊ␗ᖖἼฟ⌧๓ࠊཬ
ࡧࡑࡢ๓ᚋࡢ⬻Ἴάື࡟╔┠ࡋࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ␗࡞ࡿ࡜ࠊ⬻ࡢ⑓ែࡀ␗࡞ࡿ࡜
⪃࠼ࡽࢀࡿࠋ 
ࡇࢀࡽࡢኚ໬ࢆ▱ࡿࡇ࡜ࡣ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼⓎ⏕ཬࡧࠊࡑࢀ࡟㉳ᅉࡍࡿ⢭⚄⑌ᝈ⑕
≧ࡢ࣓࢝ࢽࢬ࣒ࢆ▱ࡿࡇ࡜࡟⧅ࡀࡿ࡜࠸࠼ࡿࠋࡲࡓࠊ⮫ᗋ⑕≧ࡢ≧ែᢕᥱࡸホ౯ཬࡧࠊ
⬻㞀ᐖࡢ᪩ᮇⓎぢࡢᡭຓࡅ࡟ࡶ⧅ࡀࡿ࡜⪃࠼ࡽࢀࡿࠋ
➨ 2❶ ⬻Ἴࡢᖏᇦู㡿ᇦู㒊఩㛫㛵㐃ᛶ          2.1 ⫼ᬒ┠࡜ⓗ 
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➨2❶ ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸ࡓ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࢆྵࡴ⬻Ἴࡢᖏᇦู㡿ᇦู 
㒊఩㛫㛵㐃ᛶ 
 
2.1 ⫼ᬒ࡜┠ⓗ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣ࡚ࠊ ࢇ࠿ࢇᝈ⪅ࡢ⬻Ἴ࡟ࡳࡽࢀࡿࡀ࡚ࠊ ࢇ࠿ࢇࢆ୺ッ࡜ࡋ࡞࠸⢭
⚄⑌ᝈࡢ⬻Ἴୖ࡟ࡶࡳࡽࢀࡿࡇ࡜ࡀ࠶ࡿ[3-4]ࠋ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࡢ⬻ෆࡢάື࡟
ࡣࠊண඙࡜ࡶゝ࠼ࡿఱࡽ࠿ࡢኚ໬ࡀ㉳ࡗ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࡀࠊどᐹ⬻Ἴ࡛ࡣᤊ࠼࡟ࡃ
࠸ࠋ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡜࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࡢ⬻Ἴ࡟㛵㐃ࡍࡿ◊✲ࡣ᪤࡟⾜ࢃࢀ࡚
࠾ࡾࠊỈ㔝ࡽࡣࠊ࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࢆ⏝࠸ࡓ◊✲[33,50]ࡸࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡢ࢚ࣥࢺࣟ
ࣆ࣮ࢆ⏝࠸ࡓ◊✲[38]࡞࡝࠿ࡽࠊ␗ᖖἼࡢ᣺ᖜࡀ㧗࠸㒊఩࡛ᵝࠊ ࠎ࡞࿘Ἴᩘᡂศࡢቑຍࡀ
ࡳࡽࢀࡓࡇ࡜ࠊ␗ᖖἼฟ⌧๓ࡢ⫼ᬒ⬻Ἴάື࡟≉␗࡞ኚ໬ࡀࡳࡽࢀࡓࡇ࡜ࠊᐃᖖᛶࡀኚ
໬ࡋࡸࡍ࠸ࡇ࡜ࠊࡉࡽ࡟ࠊ⫼ᬒ⬻Ἴࡼࡾ✺ዴฟ⌧ࡍࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ࡚ࢇ࠿ࢇᛶ␗ᖖ
Ἴࡀࠊ“๓඙”࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆ⤒࡚ฟ⌧ࡍࡿࡇ࡜ࢆሗ࿌ࡋ࡚ࡁࡓࠋࡉࡽ࡟ࠊ
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸ࡓ◊✲࡛ࡣࠊከ↔Ⅼ࡛࠿ࡘ␗࡞ࡿ࿘Ἴᩘᡂศࢆᣢࡘ
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢࠊ᝟ሗఏ᧛ཬࡧ㛵㐃ᛶࢆᤊ࠼ࡓࡇ࡜ࢆሗ࿌ࡋࡓ[40-41]ࠋ㞴἞ᛶ࡚ࢇ࠿
ࢇᝈ⪅࡟࠾ࡅࡿ࡚ࢇ࠿ࢇᚋⓎᑕࡢ◊✲࡟࠾࠸࡚ࡣࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸
࡚ࠊ▷᫬㛫ࡢ㟁Ẽ่⃭ࡀࠊ⬻ᶵ⬟ࢆ▱ࡿࡓࡵࡢ⓶㉁㟁Ẽ่⃭࡟ㄏⓎࡉࢀ࡚Ⓨ⏕ࡋࡓ࡚ࢇ
࠿ࢇᚋⓎᑕࢆ⤊஢ࡉࡏࡿ࠿࡝࠺࠿ࢆண ࡍࡿࡢ࡟ᙺ❧ࡘࡇ࡜ࢆሗ࿌ࡋࡓ[51]ࠋ 
ࡇࡢࡼ࠺࡟࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼ࡜⫼ᬒ⬻Ἴ࡟㛵㐃ࡍࡿ◊✲ࡣ᪤࡟⾜ࢃࢀ࡚࠸ࡿࡀࠊ␗
ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊཬࡧ␗ᖖἼ⤊஢ᚋࡢ⬻ෆࡢ⤒᫬ⓗ࡞㒊఩㛫㛵㐃ᛶࡢኚ໬ࡣᮍࡔ୙
᫂࡞Ⅼࡀከ࠸ࠋ 
 ࡑࡇ࡛ᮏ❶࡛ࡣࠊ⢭⚄⑌ᝈᝈ⪅࡟⌧ࢀࡿ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧᫬ࡢ⬻ෆࡢ㒊఩㛫㛵
㐃ᛶࡢ≉ᚩࢆヲࡋࡃㄪ࡭ࡿࡓࡵ࡟ࠊ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴ
࡟ࡘ࠸࡚ࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ(wavelet−crosscorrelation analysis)ࢆ⏝࠸࡚࢙࢘
࣮ࣈࣞࢵࢺ┦஫┦㛵ಀᩘ(wavelet−crosscorrelation coefficients: WCC)ࢆồࡵࠊᐃ㔞ⓗ࡟ゎ
ᯒࡋࡓࠋ
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2.2 ᪉ἲ 
2.2.1 ᑐ㇟࡜⬻Ἴ ᐃ 
 ⿕᳨⪅ࡣࠊ⬻Ἴୖ࡟࡚ࢇ࠿ࢇᛶ␗ᖖἼࡀࡳࡽࢀࡿࢡࣜࢽࢵࢡࡢእ᮶ᝈ⪅ࢆᑐ㇟࡜ࡋ
ࡓࠋࡇࢀࡽࡢᝈ⪅ࡢ㢌⓶ୖ⬻Ἴ(electroencephalography: EEG)ࢆ ᐃࡋࡓࠋᮏ◊✲࡛ࡣࠊ
࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡟㉳ᅉࡍࡿ࡜ᛮࢃࢀࡿ⢭⚄⑌ᝈࢆᣢࡘᝈ⪅ 9ே࡟ࡘ࠸࡚ㄪ࡭ࡓࠋ 
⬻Ἴ ᐃࡣᅜ㝿ᶆ‽㟁ᴟ㓄⨨ἲ(10−20ἲ)࡟ᇶ࡙ࡁࠊᏳ㟼㛢║᫬ࡢ⬻Ἴࢆ ᐃࡋࡓࠋᅜ
㝿ᶆ‽㟁ᴟ㓄⨨ἲࡢᅗࢆୗグ࡟♧ࡍࠋ 
౑⏝ࡋࡓ⬻Ἴィࡣ᪥ᮏග㟁♫〇࡛ࠊࢧࣥࣉࣜࣥࢢ࿘Ἴᩘࡣ 500 Hz࡜ࡋࠊ࣮ࣟࣃࢫࣇ
࢕ࣝࢱࡣ 50 Hzࠊࣁ࢖ࣃࢫࣇ࢕ࣝࢱࡣ 0.5 Hz࡟タᐃࡋࡓࠋ⬻Ἴ ᐃࢆ⾜࠺㝿࡟ࠊ⿕᳨⪅
࡟࢖ࣥࣇ࢛࣮࣒ࢻ࣭ࢥࣥࢭࣥࢺࢆᐇ᪋ࡋࠊ᭩㠃࡟ࡼࡾྠពࢆᚓࡓࠋᮏ◊✲ࡣࠊᯇᮏࢡࣜ
ࢽࢵࢡࡢ೔⌮ጤဨ఍࡟ࡼࡗ࡚ᢎㄆࡉࢀࡓࠋ 
 
 
 
ᅗ 2.1 ᅜ㝿ᶆ‽㟁ᴟ㓄⨨ἲ 
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2.2.2 ゎᯒ᪉ἲ 
⬻Ἴάືࡣࠊ⤫ィᏛⓗᛶ㉁ࡀ᫬ࠎ้ࠎ࡜ኚ໬ࡍࡿ㠀⥺ᙧ࣭㠀ᐃᖖ㐣⛬࡛࠶ࡿ[4]ࠋ⬻Ἴ
࡟ࡣᵝࠎ࡞ゎᯒ᪉ἲࡀ࠶ࡾࠊ࿘Ἴᩘࠊ᣺ᖜࠊἼᙧࠊ఩┦࡞࡝࠸ࡃࡘ࠿ࡢ஦㡯ࢆㄪ࡭ࡿ஦
ࡀ࡛ࡁࡿࠋ࿘Ἴᩘゎᯒ࡛ࡣࠊ㧗㏿ࣇ࣮࢚ࣜኚ᥮ࡸࠊ࢙࣮࢘ࣈࣞࢵࢺኚ᥮࡞࡝ࡀ࠶ࡆࡽࢀࠊ
᣺ᖜゎᯒ࡛ࡣࠊຍ⟬ᖹᆒἲ࡞࡝ࡀ࠶ࡆࡽࢀࡿࠋࡑࡢ௚࡟ࡶࠊ࠶ࡿ᫬้࡟࠾ࡅࡿ᫬⣔ิࡢ
್ࢆ㐣ཤࡢ್࡟⥺ᙧ⤖ྜࡍࡿ㒊ศ࡜ࠊࡑࢀ࡛ࡣ⾲⌧࡛ࡁ࡞࠸㒊ศ࡜ࡋ࡚ⓑⰍ᫬⣔ิࢆຍ
࠼࡚᥎ᐃࡍࡿ⮬ᕫᅇᖐࣔࢹࣝゎᯒࡸࠊࡤࡽࡘࡁࢆࡳࡿ୺ᡂศࠊཬࡧ⊂❧ᡂศศᯒࠊ⬻Ἴ
ୖࡢ୙つ๎ᛶࢆ᥎ᐃࡍࡿ࢚ࣥࢺࣟࣆ࣮ゎᯒࠊ⬻ࢆࢿࢵࢺ࣮࣡ࢡࡔ࡜⪃࠼ࠊ2ࡘࡢ᫬⣔ิ
ಙྕ㛫ࡢ୍⮴ᛶ(┦ྠᛶ)ࡢ⛬ᗘࢆ᥎ᐃࡍࡿ┦஫┦㛵ゎᯒࠊ≉ᐃࡢ⬻㡿ᇦࡀ௚ࡢ࡝ࡢ㡿ᇦ
࡜┦஫⤖ྜࡢᵝ┦ࢆࡋ࡚࠸ࡿ࠿ࡢ⛬ᗘࢆᐃ㔞໬ࡍࡿࢢࣛࣇ⌮ㄽゎᯒ࡞࡝ᵝࠊ ࠎ࡞ゎᯒ᪉
ἲࡀ⏕ࡳฟࡉࢀࠊ⬻Ἴ◊✲ࡢ㐍Ṍ࡟㈉⊩ࡋ࡚࠸ࡿࠋḟ⠇࡟⬻Ἴゎᯒ᪉ἲࡢ୍౛ࢆ♧ࡍࠋ 
 
2.2.2.1 ࣇ࣮࢚ࣜኚ᥮ 
 ࣇ࣮࢚ࣜኚ᥮ࡣ࿘Ἴᩘᡂศゎᯒ᪉ἲࡢ୍ࡘ࡛࠶ࡿࠋ⬻Ἴࡣ㟁ᴟ㛫ࡢ㟁Ẽάືࡢ✵㛫
ⓗຍ⟬ࢆ࡯࠿ࡢ㒊఩࡜ࡢẚ㍑࡛グ㘓ࡉࢀࡓ㟁఩ᕪࡢ㟁Ẽⓗಙྕ࡛⾲ࡉࢀࡿࠋࡑࡢࡓࡵࠊ
⬻Ἴࢆ ᐃࡍࡿ࡜ᵝࠎ࡞࿘ἼᩘࢆᣢࡗࡓἼᙧࡀ⾲♧ࡉࢀࡿࠋࡇࡢἼᙧࡀࠊ࡝ࡢ࿘Ἴᩘࢆ
ᣢࡕࠊ࡝ࢇ࡞ᛶ㉁ࡀ࠶ࡿࡢ࠿ࢆᩘᘧⓗ࡟♧ࡍ᪉ἲࡀࣇ࣮࢚ࣜኚ᥮࡛࠶ࡿ[52]ࠋࡍ࡭࡚ࡢ㟁
ẼⓗಙྕࡣṇᘻἼࡢ㊊ࡋྜࢃࡏ࡛⾲⌧ࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋࡋ࠿ࡋࠊ࿘Ἴᩘᡂศ࡟ࡔࡅ╔
┠ࡋࡓࣇ࣮࢚ࣜኚ᥮࡛ࡣྠࠊ ࡌ࿘ᮇࢆ⧞ࡾ㏉ࡍಙྕ࡛࡞ࡅࢀࡤ౑⏝ࡍࡿࡇ࡜ࡀ࡛ࡁ࡞࠸ࠋ
ゝ࠸᥮࠼ࢀࡤࠊ࡚ࢇ࠿ࢇ⬻Ἴࡢࡼ࠺࡞ࠊ✺Ⓨᛶࡢ࠶ࡿⓎసἼࡢゎᯒ࡟ࡣྥ࠿࡞࠸ࠋ 
 
2.2.2.2 ࢙࣮࢘ࣈࣞࢵࢺኚ᥮ 
࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࡣ᫬㛫᝟ሗࢆኻ࠺ࡇ࡜࡞ࡃᗈ⠊࡞࿘Ἴᩘ࡛ࡢࢫ࣌ࢡࢺࣝゎᯒࢆ
⾜࡞࠺ࡇ࡜ࡀྍ⬟࡞᪉ἲ࡛࠶ࡿ[53]ࠋ▷᫬㛫ࣇ࣮࢚ࣜኚ᥮➼ࠊ࠶ࡿ୚࠼ࡽࢀࡓ᫬㛫Ἴᙧࡢ
࿘Ἴᩘࢫ࣌ࢡࢺࣝ᫬㛫ኚ໬ࢆほᐹࡍࡿ᪉ἲࡀ࠶ࡾࠊࡇࢀࡽࡢ᪉ἲࢆ⏝࠸ࢀࡤࠊ࿘Ἴᩘᡂ
ศࡢ᫬㛫ኚ໬ࢆほᐹࡍࡿࡇ࡜ࡣྍ⬟࡛࠶ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊಙྕ࡟ࡼࡗ࡚❆㛵ᩘࢆ࿘Ἴ
ᩘࡈ࡜࡟Ỵᐃࡋ࡞ࡅࢀࡤ࡞ࡽࡎࠊゎᯒ࿘Ἴᩘࡀ⊃ࡃ࡞ࡿࠊ࡞࡝࡜࠸࠺ḞⅬࡀ࠶ࡿࠋ࢙࢘
࣮ࣈࣞࢵࢺኚ᥮ࡣࠊゎᯒࢆ⾜࡞࠺ಙྕ࡟ᑐࡋ࡚ࠊ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺ߮ሺݔሻ(ᇶᮏ࢘
࢙࣮ࣈࣞࢵࢺ)࡜࿧ࡤࢀࡿᑠࡉ࡞Ἴࢆᖹ⾜⛣ືࠊఙ⦰ࡉࡏࡿࡇ࡜࡛ࠊ᫬㛫᝟ሗࢆಖᣢࡋ
ࡓ≧ែ࡛ࡢ࿘Ἴᩘゎᯒࡀྍ⬟࡛࠶ࡿࠋࡼࡗ࡚ࠊࣇ࣮࢚ࣜኚ᥮ࡢḞⅬࢆ⿵࠺ࡇ࡜ࡀ࡛ࡁࡿࠋ 
࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺࡣࠊチᐜ᮲௳(࢔ࢻ࣑ࢵࢩࣈࣝ᮲௳)ࢆ‶ࡓࡋ࡚࠸ࢀࡤ࡝ࡢࡼ
࠺࡞㛵ᩘ࡛࠶ࡗ࡚ࡶ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺ࡜ࡋ࡚฼⏝ྍ⬟࡛࠶ࡿࠋチᐜ᮲௳ܥఝࡣᘧ
2.1 ࡛⾲ࡉࢀࡿࠋ࠶ࡿ㛵ᩘࡀ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺ࡜࡞ࡿࡓࡵ࡟ࡣࠊࡑࡢ㛵ᩘࡣ᣺ື
ⓗ࡛࡞ࡅࢀࡤ࡞ࡽࡎࠊࢮࣟ࡬ࡢ᪩࠸ῶ⾶ࢆᣢࡓ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡉࡽ࡟ࠊ࢙࣮࢘ࣈࣞ
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ࢵࢺࡣ✚ศࡍࡿ࡜ࢮࣟ࡟࡞ࡽ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡇࡢࡍ࡭࡚ࡢ᮲௳ࢆ‶ࡓࡍࡇ࡜࡛ࠊ࣐
ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺ࡜࡞ࡿࡇ࡜ࡀ࡛ࡁࡿࠋ 
 
 ܥఝ ൌ න
ȁ ො߮ሺ߱ሻȁଶ
ȁ߱ȁ ݀߱ ൏ λ
ஶ
ିஶ
 (2.1) 
 
ࡇࡇ࡛ࠊ߱ࡣ࿘Ἴᩘࢆ♧ࡍࠋࡇࡢ᮲௳ࡉ࠼‶ࡓࡋ࡚࠸ࢀࡤࠊኚ᥮ᑐ㇟࡜ࡍࡿಙྕࡸゎ
ᯒ᪉ἲ࡞࡝࡟ྜࢃࡏ࡚⊂⮬࡟㛵ᩘࢆసᡂࡍࡿࡇ࡜ࡶྍ⬟࡛࠶ࡿࠋࡋ࠿ࡋࠊ୍⯡ⓗ࡟ࡣࠊ
ࡇࢀࡲ࡛⪃᱌ࡉࢀ࡚ࡁࡓ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺࡢ୰࠿ࡽ㑅ᢥࡍࡿሙྜࡀከ࠸ࠋ 
ᮏ◊✲࡛ࡣࠊ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺࡢ▷᫬㛫ࣇ࣮࢚ࣜኚ᥮ࡢḞⅬࢆᅇ㑊ࡋ࡚⪃᱌ࡉ
ࢀࡓࠊ࢞࢘ࢫ❆ࢆ⏝࠸ࡓ Gaborኚ᥮ࢆ౑⏝ࡋ࡚࠸ࡿࠋ 
࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࡣࠊᘧ 2.2 ࡛ィ⟬ࡉࢀࡿࠋܽࡀ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺࡢఙ⦰ࢆ
ኚ໬ࡉࡏࡿᣑ኱⦰ᑠࡢࢫࢣ࣮ࣜࣥࢢࣃ࣓࣮ࣛࢱࠊܾࡀ࣐ࢨ࣮࣭࢙࣮࢘ࣈࣞࢵࢺࢆᖹ⾜⛣
ືࡉࡏࡿࢩࣇࢺࣃ࣓࣮ࣛࢱ࡛࠶ࡿࠋݔࡣ᫬㛫ࢆ♧ࡍࠋࡇࢀࡽࢆඖࡢಙྕ ݂ሺݔሻୖࢆ⛣ືࡉ
ࡏࡿࡇ࡜࡛᫬㛫࿘Ἴᩘゎᯒࢆ⾜࡞࠺ࡇ࡜ࡀ࡛ࡁࡿࠋ 
 
 ൫ ఝܹ݂൯ሺܾǡ ܽሻ ൌ න
ͳ
ඥȁܽȁ
߮ ൬ݔ െ ܾܽ ൰
തതതതതതതതതതതതതஶ
ିஶ
ሺݔሻ ݀ݔ (2.2) 
 
ኚ᥮ࡉࢀࡓಀᩘܽࠊܾࡣ஧ḟඖᖹ㠃ୖ࡟࣐ࢵࣆࣥࢢࡉࢀࡿࠋࡇࢀࡣࠊ࢙࣮࢘ࣈࣞࢵࢺኚ
᥮࡟ࡼࡿಙྕࡢ࢚ࢿࣝࢠ࣮(ࣃ࣮࣡)ศᕸ࡛࠶ࡾࠊRioul ࡽ࡟ࡼࡾࠊࢫࢣࣟࢢ࣒ࣛ(࢙࣮࢘
ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ)࡜ྡ௜ࡅࡽࢀࠊȁܵሺܽǡ ܾሻȁଶ࡛⾲ࡉࢀࡿ[54-55]ࠋ 
ࡲࡓࠊ㏫࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࢆ฼⏝ࡍࡿ࡜ࠊඖࡢಙྕ݂ሺݔሻࢆ᚟ඖࡍࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
㏫࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࡣࠊᘧ 2.3࡛ィ⟬ࡉࢀࡿࠋ 
 
 ݂ሺݔሻ ൌ
ͳ
ܥఝ
ඵ ሺɔሻሺܾǡ ܽሻ ͳ
ඥȁܽȁୖమ
߮ ൬ݔ െ ܾܽ ൰
ܾ݀ܽ݀
ܽଶ  (2.3) 
 
ࣇ࣮࢚ࣜኚ᥮ࡸ࢙࣮࢘ࣈࣞࢵࢺኚ᥮࡟࠾࠸࡚ࠊ᫬้ࡢ୙☜ᐃࡉ࡜࿘Ἴᩘࡢ୙☜ᐃࡉࡢ
㛫࡟ᘧ 2.4ࡢ㛵ಀࡀ࠶ࡿ[56]ࠋοݐࡣ᫬㛫ศゎ⬟ࢆ♧ࡋࠊο݂ࡣ࿘Ἴᩘศゎ⬟ࢆ♧ࡍࠋ᫬㛫ศ
ゎ⬟ࢆ࠶ࡆࡼ࠺࡜ࡍࡿ࡜࿘Ἴᩘศゎ⬟ࡣపࡃ࡞ࡾࠊ㏫࡟࿘Ἴᩘศゎ⬟ࢆୖࡆࡼ࠺࡜ࡍࡿ
࡜᫬㛫ศゎ⬟ࡣపୗࡋ࡚ࡋࡲ࠺ࠋࡇࡢࡼ࠺࡞᫬㛫࡜࿘Ἴᩘࡢᒁᅾᛶࡢࢺ࣮ࣞࢻ࢜ࣇࡢ㛵
ಀࢆ୙☜ᐃཎ⌮࡜࠸࠺ࠋ 
 
 οݐ ൈ ο݂ ൒ ͳʹ (2.4) 
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ࡲࡓࠊ࿘Ἴᩘศゎ⬟ο݂࡜ࡣᘧ 2.5࡟♧ࡍࡼ࠺࡟ࠊ⬻Ἴࢆ ᐃࡍࡿୖ࡛ࡢ᭱ᑠ࿘Ἴᩘ༢
఩࡛࠶ࡿࠋࡇࡇ࡛ࠊܶࡣ ᐃ᫬㛫ࢆ♧ࡍࠋ⬻Ἴゎᯒ࡟࠾࠸࡚ࢹ࣮ࢱࡢ㔜」ࡣ㑊ࡅ࡞ࡅࢀ
ࡤ࡞ࡽ࡞࠸ࠋࡇࡢ࿘Ἴᩘศゎ⬟௨ୗࡢ࿘Ἴᩘࢆᣢࡘࢹ࣮ࢱࡣࠊ௚ࡢࢹ࣮ࢱ࡜ࡢ࿘Ἴᩘࡀ
㏆ࡍࡂ࡚ࠊࢹ࣮ࢱࡀ㔜」࡟࡞ࡗ࡚ࡋࡲ࠺ࠋࡑࡢࡓࡵࠊ࿘Ἴᩘศゎ⬟௨ୗࡢࢹ࣮ࢱࢆ᥇⏝
ࡋ࡞࠸ࡼ࠺࡟ࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋ 
 
 ο݂ ൌ  ͳܶ (2.5) 
 
▷᫬㛫ࣇ࣮࢚ࣜኚ᥮࡛ࡣࠊ࿘Ἴᩘศゎ⬟ࠊ᫬㛫ศゎ⬟ࡀ୍ᐃ࡛࠶ࡾࠊಙྕ࡟ᛂࡌ࡚᭱
㐺࡞❆ᖜࢆỴࡵࡿᚲせࡀ࠶ࡿࡀࠊ࢙࣮࢘ࣈࣞࢵࢺኚ᥮࡛ࡣࠊప࠸࿘Ἴᩘ࡛ࡣ࿘Ἴᩘศゎ
⬟ࡀ㧗ࡃࠊ㧗࠸࿘Ἴᩘ࡛ࡣࠊ᫬㛫ศゎ⬟ࡀ㧗࠸࡜࠸࠺ᛶ㉁ࢆᣢࡘࠋࡘࡲࡾࠊ᫬㛫࡜࿘Ἴ
ᩘࡢศゎ⬟ࢆྠ᫬࡟㧗ࡃࡍࡿࡇ࡜ࡣ࡛ࡁ࡞࠸ࠋ 
 
2.2.2.3 ┦஫┦㛵ゎᯒ 
 ┦஫┦㛵ゎᯒ࡜ࡣࠊ2ࡘࡢ᫬⣔ิಙྕࡢ㢮ఝᗘࢆホ౯ࡍࡿࡇ࡜࡛ࠊಙྕ㛫ࡢ㛵ಀ(ྠ
ᮇࡋ࡚࠸ࡿࠊ∦᪉ࡀ㐜ࢀ࡚࠸ࡿࠊ↓㛵ಀ࡛࠶ࡿ➼)ࢆ᳨ウࡍࡿ᪉ἲ࡛࠶ࡿࠋ 
2ࡘࡢಙྕࢆݔሺݐሻࠊݕሺݐሻ࡜ࡍࡿ࡜ࠊ᫬㛫㛫㝸߬࡟࠾ࡅࡿ┦஫┦㛵ゎᯒ㛵ᩘܥ௫௬ሺ߬ሻࡣࠊᘧ
2.6ࡢࡼ࠺࡟⾲ࡉࢀࡿ[27]ࠋࡇࡇ࡛ܶࡣ ᐃᮇ㛫ࢆ♧ࡋࠊ߬ࡣݔ࡜ݕࡢ㛫ࡢ᫬㛫ᕪ(time-lag)ࢆ
♧ࡍࠋ⬻Ἴ࡟࠾࠸࡚ࠊ㟁ᴟ㛫࡛┦஫┦㛵ゎᯒࢆ⾜࡞࠺ࡇ࡜࡛ࠊ㒊఩㛫ࡢ⬻Ἴࡢఏ᧛㏿ᗘ
ࡸఏ᧛᪉ྥࢆᢳฟࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࠋࡋ࠿ࡋࠊ஫┦㛵ゎᯒ࡛ࡣ᫬㛫᝟ሗࡀኻࢃࢀࡿ
࡜࠸࠺ḞⅬࡀ࠶ࡿࠋࡲࡓࠊᶵ⬟ⓗ⤖ྜࢆ㛫᥋ⓗ࡟᥎ᐃࡍࡿ᪉ἲ࡛࠶ࡿࡓࡵࠊ⤖ᯝࡢゎ㔘
࡟ࡣ᭕᫕ᛶࡀṧࡿྍ⬟ᛶࡀᣦ᦬ࡉࢀ࡚࠸ࡿ[55]ࠋ 
 
 ܥ୶୷ሺ߬ሻ ൌ ்՜ஶ
ͳ
ʹܶන ݔሺݐሻݕሺݐ ൅ ߬ሻ݀ݐ
்
ି்
 (2.6) 
 
2.2.2.4 ࢥࣄ࣮ࣞࣥࢫゎᯒ 
 ࢥࣄ࣮ࣞࣥࢫゎᯒࡣࠊ2ࡘࡢಙྕ㛫ࡢ┦㛵ලྜࢆ࿘Ἴᩘࡈ࡜࡟ゎᯒࡍࡿᡭἲ࡛࠶ࡿࠋ
ࢥࣄ࣮ࣞࣥࢫࡣ 0࠿ࡽ 1ࡲ࡛ࡢ್ࢆྲྀࡾࠊ0ࡢሙྜ඲ࡃ┦㛵㛵ಀࡀ࡞ࡃࠊ1ࡢሙྜ᏶඲
࡞┦㛵㛵ಀࡀ࠶ࡿࠋ㟁ᴟ㛫ࡢ┦㛵ࢆㄪ࡭ࡿࡓࡵ࡟ࢥࣄ࣮ࣞࣥࢫゎᯒࢆ⏝࠸ࡓ◊✲౛ࡀ࠸
ࡃࡘ࠿ሗ࿌ࡉࢀ࡚࠾ࡾࠊ⬻Ἴゎᯒ࡟ࢥࣄ࣮ࣞࣥࢫࢆ⏝࠸ࡿࡇ࡜ࡢ᭷ຠᛶࡀ♧ࡉࢀ࡚࠸ࡿ
[3,57-58]ࠋ 
ࢥࣄ࣮ࣞࣥࢫ್ࡣ 2⤌ࡢ᫬⣔ิࢹ࣮ࢱ㛫ࡢࢡࣟࢫࢫ࣌ࢡࢺࣝᐦᗘ࡜ࠊࡑࢀࡒࢀࡢ᫬⣔
ิࢹ࣮ࢱࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝᐦᗘ࡟ࡼࡗ࡚ồࡵࡽࢀࡿࠋಙྕ ݔሺݐሻ ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝ
ᐦᗘܵݔݔሺ݂ሻࡣᘧ 2.7ࡼࡾồࡲࡿࠋ 
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 ܵ௫௫ሺ݂ሻ ൌ න ܴ௫௫ሺ߬ሻ݁ି௝ଶగ௙ఛ݀߬
ஶ
ିஶ
 (2.7) 
 
ࡲࡓࠊಙྕ ݔሺݐሻࠊಙྕ ݕሺݐሻ 㛫ࡢࢡࣟࢫࢫ࣌ࢡࢺࣝᐦᗘܵݔݕሺ݂ሻࡣᘧ 2.8ࡼࡾồࡲࡿࠋ 
 
 ܵ௫௬ሺ݂ሻ ൌ න ܴ௫௬ሺ߬ሻ݁ି௝ଶగ௙ఛ݀߬
ஶ
ିஶ
 (2.8) 
 

ሺ݂ሻࢆ∦ഃࢫ࣌ࢡࢺࣝࠊSሺ݂ሻࢆ୧ഃࢫ࣌ࢡࢺࣝ࡜ࡍࡿ࡜ࠊᐇ㝿ࡢࢫ࣌ࢡࢺࣝࡣ݂ ൐ Ͳ࡜
࡞ࡿࡢ࡛ᘧ 2.9࡜࡞ࡿࠋ 
 
 ܩሺ݂ሻ ൌ ʹܵሺ݂ሻ ൌ ʹන ܴሺ߬ሻ݁ି௝ଶగ௙ఛ݀߬
ஶ
ିஶ
 (2.9) 
  
ୖグࡢᘧࡼࡾࢥࣄ࣮ࣞࣥࢫ್ߛଶ௫௬ሺ݂ሻࡣᘧ 2.10 ࡟࡚ồࡵࡽࢀࡿࠋࡇࡇ࡛ࠊܩ௫௬ࡣࢡࣟ
ࢫࢫ࣌ࢡࢺࣝࠊܩ௫௫ǡ ܩ௬௬ࡣࡑࢀࡒࢀࠊݔࠊݕࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࢆ♧ࡍࠋ 
 
 ߛଶ௫௬ሺ݂ሻ ൌ
หܩ௫௬ሺ݂ሻห
ଶ
ܩ௫௫ሺ݂ሻܩ௬௬ሺ݂ሻ
㸪Ͳ ൑ ߛ௫௬ଶ ሺ݂ሻ ൑ ͳ (2.10) 
 
2.2.2.5 ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ 
ᮏ◊✲࡛ࡣࠊ⬻Ἴࡢ≧ែኚ໬ࢆᐃ㔞໬ࡍࡿ᪉ἲ࡜ࡋ࡚࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ
(wavelet−crosscorrelation analysis)ࢆ⏝࠸ࡓ್ࢆồࡵࡓࠋ 
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ࡜ࡣࠊ᫬㛫᝟ሗࢆಖᣢࡋࡓࡲࡲ㒊఩㛫ࡢ㢮ఝᛶࢆồࡵࡿ
ゎᯒ᪉ἲ࡛࠶ࡿ[40-41, 51]ࠋ⬻Ἴゎᯒ࡟࠾࠸࡚ᗈ⠊ᅖ࡞࿘Ἴᩘᖏᇦ࡛⤒᫬ⓗ࡟ゎᯒࢆ⾜࡞࠺
ࡇ࡜ࡀྍ⬟࡛ࠊ⬻Ἴάື࡟࠾࠸࡚⬻Ἴࡢ᫬㛫ⓗኚ໬ࡣ㔜せ࡞ព࿡ࡀ࠶ࡿࠋࡑࡇ࡛ࠊ࢙࢘
࣮ࣈࣞࢵࢺኚ᥮࡜┦஫┦㛵ゎᯒࢆ⤌ྜࡏ฼⏝ࡍࡿࡇ࡜࡛ࠊ⬻Ἴࡢఏ᧛ࡀ㒊఩㛫ࠊ᫬㛫㛫
࡛࡝ࡢࡼ࠺࡟⾜ࢃࢀ࡚࠸ࡿࡢ࠿ࢆ▱ࡿࡇ࡜࡛⬻ෆάືࡢ୍➃ࢆ⤒᫬ⓗ࡟ᢳฟࡍࡿࡇ࡜
ࡀྍ⬟࡛࠶ࡿࠋ࢙࣮࢘ࣈࣞࢵࢺኚ᥮࡜┦஫┦㛵ゎᯒࡢ≉ᛶࢆ฼⏝ࡍࡿࡇ࡜࡛ࠊ࿘Ἴᩘᡂ
ศࡢ┦㛵ࢆศ㞳ࡋࠊ2ࡘࡢಙྕ㛫ࡢྛ࿘Ἴᩘᡂศࡢ㢮ఝᛶࢆồࡵࠊ᫬㛫ᕪࢆ⟬ฟࡍࡿࡇ
࡜ࡀ࡛ࡁࡿࠋ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࡢᐃ⩏ᘧࡣ௨ୗ࡟♧ࡍ㏻ࡾ࡛࠶ࡿࠋ 
࠶ࡿ 2ࡘࡢಙྕ x(t)㸪y(t)ࢆ࢙࣮࢘ࣈࣞࢵࢺኚ᥮ࡍࡿ࡜ܹࠊ ௫݂ሺܾǡ ܽሻ㸪ܹ ୷݂ሺܾǡ ܽሻ࡜࡞ࡾࠊ
ࡇࡢ᫬ࡢ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵㛵ᩘ௫ǡ௬ሺܽǡ ߬ሻࡣᘧ 2.11ࡢࡼ࠺࡟ᐃ⩏ࡉࢀࡿࠋ 
 
 ܥ௫ǡ௬ሺܽǡ ߬ሻൌ ்՜ஶ
ͳ
ʹܶන ܹ ௫݂ሺܾǡ ܽሻ
തതതതതതതതതതതതതܹ ௬݂ሺܾ ൅ ߬ሻ
்
ି்
ܾ݀ (2.11) 
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 ɒࡣ᫬㛫ᕪࠊܹ ௫݂ሺܾǡ ܽሻതതതതതതതതതതതതതࡣ」⣲ඹᙺࢆ♧ࡍࠋࡇࢀ࡟ᑐࡋ࡚ࠊܹܥ௫ǡ௬ሺܽǡ ߬ሻࡢᐇ㒊
Թܹܥ௫ǡ௬ሺܽǡ ߬ሻࢆṇつ໬ࡋࡓࡶࡢࢆ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ಀᩘ(wavelet−crosscorrelation 
coefficients: WCC)ܹܴ௫ǡ௬ሺܽǡ ߬ሻ࡜࿧ࡧࠊᘧ 2.12࡛ᐃ⩏ࡉࢀࡿࠋ 
 
 ܴ௫ǡ௬ሺܽǡ ߬ሻ ൌ
Թܹሺܽǡ ߬ሻ
ඥԹܹܥ௫ሺܽǡ ͲሻԹܹܥ௬ሺܽǡ Ͳሻ
 (2.12) 
 
௵ពࡢ㟁ᴟ㛫࡟࠾࠸࡚⟬ฟࡉࢀࡿWCC್࡟ࡼࡾࠊ⬻ෆࡢ㒊఩㛫࡛ࡢ࿘Ἴᩘᖏᇦẖࡢ㛵
㐃ᛶࢆ▱ࡿࡇ࡜ࡀ࡛ࡁࡿࠋWCC ್ࡣࠊ0 ࠿ࡽ 1 ࡲ࡛ࡢ್ࢆ࡜ࡾࠊồࡵࡓ WCC ್ࡀ 1
࡟㏆࠸࡯࡝㛵㐃ᛶࡀ㧗ࡃࠊ0࡟㏆࠸࡯࡝㛵㐃ᛶࡀప࠸ࡇ࡜ࢆ♧ࡍࠋ 
 ࡉࡽ࡟ྛ࿘Ἴᩘᡂศ࡟࠾࠸࡚ࠊWCC ್ࡀ᭱኱ࡢ್ࢆ♧ࡍ࡜ࡁࡢ᫬㛫ᕪ(time−lag: 
LAG)߬୫ୟ୶௫ǡ௬ǡ௔ࡣࠊᘧ 2.13࡛♧ࡉࢀࡿࠋ 
 
 ߬୫ୟ୶௫ǡ௬ǡ௔ ൌ ܹܴ௫ǡ௬ሺܽǡ ߬ሻǡ ሺെܮ௙ ൑ ߬ ൑ ܮ௙ሻ (2.13) 
 
ࡇࡇ࡛ࠊྛ࿘Ἴᩘᡂศ࡟┦ᙜࡍࡿἼᙧ㛗ࡢ༙ศ࡜࡞ࡿ್ࢆࠊ࿘Ἴᩘࡈ࡜࡟௙ [msec]
࡜ࡋࡓࠋ᫬㛫ᕪࡣṇ㈇࡛⾲ࡉࢀࡿࡢ࡛ࠊ㟁ᴟ㛫ࡢἼᙧࡢఏ᧛᪉ྥࡶ▱ࡿࡇ࡜ࡀྍ⬟࡛࠶
ࡿࠋࡘࡲࡾࠊLAG್ࡀṇࡢ࡜ࡁἼᙧࡣ㟁ᴟ x࠿ࡽ㟁ᴟ y࡬ఏ᧛ࡋࠊLAG್ࡀ㈇ࡢ࡜ࡁ
Ἴᙧࡣ㟁ᴟ y ࠿ࡽ㟁ᴟ x ࡬ఏ᧛ࡋࡓࡇ࡜ࡀศ࠿ࡿࠋࡇࢀࡽࡢ್ࡣࠊ࿘Ἴᩘࡈ࡜࡟ồࡵ
ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿࠋࡲࡓࠊ◊✲࡟౑⏝ࡍࡿ࡟࠶ࡓࡾࠊྛࣃ࣓࣮ࣛࢱ࣮ࡣ⚾ⓗ࡟Ỵࡵࡓ
ࡢ࡛ࡣ࡞ࡃࠊᐈほⓗ࡟ᚋ࠿ࡽỴࡵࡿࡇ࡜ࡀ࡛ࡁࡿࡇ࡜ࡀࡇࡢゎᯒࡢ࣓ࣜࢵࢺ࡛࠶ࡿ࡜࠸
࠼ࡿࠋ
 
2.2.3 ゎᯒࣉࣟࢺࢥࣝ 
ᮏ◊✲࡛ࡣྛࠊ ᝈ⪅࡟ࡘ࠸࡚19㟁ᴟ㛫ࡢ඲࡚ࡢ⤌ྜࡏ(171㏻ࡾ)࡟࠾ࡅࡿ㛵㐃ᛶ(WCC
್)ࢆồࡵࡓࠋWCC್ࡢ⟬ฟࡣ 2⛊ࡎࡘ⾜࠸ࠊ㟁ᴟ㛫ࡢWCC್ཬࡧࠊ࢙࣮࢘ࣈࣞࢵࢺ
ࢫࢣࣟࢢ࣒ࣛ(࢙࣮࢘ࣈࣞࢵࢺࢫ࣌ࢡࢺࣝ)ࢆồࡵࡓࠋ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛࡣࣃ
࣮࣡ࢫ࣌ࢡࢺ್ࣝࡢ 10%௨ୖࢆ᥇⏝࡜ࡋࠊWCC ್ࢆ᭷ຠ࡜ࡍࡿࡓࡵࡢ㜈್ࡣ 0.3 ௨ୖ
࡜タᐃࡋࡓࠋゎᯒᖏᇦࡣࢩ࣮ࢱ 1ᖏᇦ(4−6 Hzᮍ‶)ࠊࢩ࣮ࢱ 2ᖏᇦ(6−8 Hzᮍ‶)࡜࢔ࣝ
ࣇ࢓ 1ᖏᇦ(8−10 Hzᮍ‶)ࠊ࢔ࣝࣇ࢓ 2ᖏᇦ(10−13 Hzᮍ‶)ࡢ 4࿘Ἴᩘᖏᇦ࡜ࡋࡓࠋゎ
ᯒࡋࡓ⬻Ἴࡣࠊ␗ᖖἼฟ⌧๓ 4⛊㛫ࠊ␗ᖖἼฟ⌧୰ 2⛊㛫ࠊ␗ᖖἼ⤊஢ᚋࡢ 4⛊㛫ࡢィ
10⛊㛫⾜ࡗࡓࠋࡇࢀࡽࢆࠊᅗ 2.2࡟♧ࡍ࡜࠾ࡾࠊྛ 2⛊㛫ࡢ 5ࡘࡢࢭࢢ࣓ࣥࢺ(A)␗ᖖ
Ἴฟ⌧๓ 4−2 ⛊㛫ࠊ(B)␗ᖖἼฟ⌧๓ 2−0 ⛊㛫ࠊ(C)␗ᖖἼฟ⌧୰ 2 ⛊㛫ࠊ(D)␗ᖖἼ⤊
஢ᚋ 0−2⛊㛫ࠊ(E)␗ᖖἼ⤊஢ᚋ 2−4⛊㛫࡟ศࡅࡓࠋ 
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ᅗ 2.2 ゎᯒࣉࣟࢺࢥࣝ 
 
WCC್ࡢ⟬ฟ࡟ࡣࠊMatlab R 2016aࢆ⏝࠸࡚సᡂࡋࡓ⊂⮬ࡢࣉࣟࢢ࣒ࣛࢆ౑⏝ࡋࡓࠋ
඲ᝈ⪅ࡢ㟁ᴟ㛫ࡢWCC್ࢆᖏᇦูࠊࢭࢢ࣓ࣥࢺู࡟ࠊ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓࠋ࣐ࢵࣉ
ࡢసᡂ࡟ࡣ Tcl/Tkࢆ౑⏝ࡋࡓࠋࡑࡢᚋࠊᖏᇦู࡟඲࡚ࡢᝈ⪅ࡢ඲㟁ᴟ㛫ࡢWCC್ࢆࢭ
ࢢ࣓ࣥࢺ㛫୍࡛ࠊ ඖ㓄⨨ศᩓศᯒ(one−way ANOVA)࡜ከ㔜ẚ㍑࡟ Bonferroniἲࢆ⏝࠸࡚
ẚ㍑ࡋࡓࠋ 
ḟ࡟ࠊ5ࡘࡢ㡿ᇦࢆᢳฟࡋࠊ㡿ᇦࡈ࡜࡟඲ᝈ⪅ࡢ㟁ᴟ㛫ࡢ WCC್ࢆᖏᇦูࠊࢭࢢ࣓
ࣥࢺู࡟࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓࠋࡑࡢᚋࠊ඲ᝈ⪅࡟ࡘ࠸࡚ᖏᇦู࡟ࠊ㡿ᇦ㟁ᴟ㛫ࡢWCC
್ࢆࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࡓࠋࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡟ࡣࠊ୍ඖ㓄⨨ศᩓศᯒࠊከ㔜ẚ㍑
࡟ Bonferroniἲࢆ⏝࠸ࡓࠋ 
㡿ᇦࡣᅗ 2.3࡟♧ࡍ㏻ࡾࠊḟࡢ 5ࡘ࡟タᐃࡋࡓࠋ 
ձእഃ▮≧᪉ྥ㸸୧ഃࡢእഃࡢ⦪᪉ྥࠊF7−T3ࠊT3−T5ࠊF8−T4ࠊT4−T6ࠋ 
ղෆഃ▮≧᪉ྥ㸸୧ഃࡢෆഃࡢ⦪᪉ྥࡢ㟁ᴟ㛫ࠊFp1−F3ࠊF3−C3ࠊC3−P3ࠊP3−O1ࠊ
Fp2−F4ࠊF4−C4ࠊC4−P4ࠊP4−O2ࠋ 
ճ୰ᚰ▮≧᪉ྥ㸸୰ᚰࡢ⦪᪉ྥ Fz−CzࠊCz−Pzࠋ 
մእഃෙ≧᪉ྥ㸸୧ഃࡢእഃࡢᶓ᪉ྥ F7−F3ࠊT3−C3ࠊT5−P3ࠊF4−F8ࠊC4−T4ࠊP4−T6ࠋ 
յෆഃෙ≧᪉ 㸸ྥ୧ഃࡢෆഃࡢᶓ᪉ྥ Fp1−Fp2ࠊF3−FzࠊC3−CzࠊP3−PzࠊFz−F4ࠊCz−C4ࠊ
Pz−P4ࠊO1−O2ࠋ
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ᅗ 2.3 5ࡘࡢ㡿ᇦ 
 
 ࡑࡢᚋࠊ㡿ᇦูࡢࢭࢢ࣓ࣥࢺẖࡢ㟁ᴟ࡟࠾ࡅࡿᕥྑᕪࢆ᳨ウࡍࡿࡓࡵ࡟ࠊ୧ഃ t᳨ᐃ
ࢆ⏝࠸ࡓࠋࡲࡓࠊᕥྑẖࡢᖹᆒ WCC ್ࡢࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑ࢆࠊ୍ඖ㓄⨨ศᩓศᯒࠊ
ከ㔜ẚ㍑࡟ Bonferroni ἲࢆ⏝࠸࡚⾜ࡗࡓࠋᕥྑࡢ᳨ウࢆ⾜ࡗࡓ㡿ᇦࡣࠊእഃ▮≧᪉ྥ
(ྑ㸸F7−T3ࠊT3−T5ࠋᕥ㸸F8−T4ࠊT4−T6ࠋ)ࠊෆഃ▮≧᪉ྥ(ྑ㸸Fp1−F3ࠊF3−C3ࠊC3−P3ࠊ
P3−O1ࠋᕥ㸸Fp2−F4ࠊF4−C4ࠊC4−P4ࠊP4−O2ࠋ)ࠊእഃෙ≧᪉ྥ(ྑ㸸F7−F3ࠊT3−C3ࠊ
T5−P3ࠋᕥ㸸F4−F8ࠊC4−T4ࠊP4−T6ࠋ)ࠊཬࡧෆഃෙ≧᪉ྥ(ྑ㸸F3−FzࠊP3−PzࠊC3−Czࠋ
ᕥ㸸Fz−F4ࠊPz−P4ࠊCz−C4ࠋ)ࡢ 4㡿ᇦ࡜ࡋࠊෆഃෙ≧᪉ྥ࡛ࡣࠊ㟁ᴟ Fp1−Fp2ཬࡧ O1−O2
㛫ࡢWCC್ࡣ㝖እࡋࡓࠋ 
 
2.2.4 ከ㔜ẚ㍑࡟࠾ࡅࡿ㐣ㄗࡢ᳨ウ 
⤫ィゎᯒ࡟࠾࠸࡚ࠊከ㔜ẚ㍑࡞࡝᳨ᐃࢆ⧞ࡾ㏉ࡋ⾜࠺࡜ࠊᖐ↓௬ㄝࡀᲠ༷ࡉࢀࡿྍ⬟
ᛶ(familywise error rate: FWER)ࡀቑຍࡍࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ[59-60]ࠋ 
FWERࢆㄪᩚࡍࡿ᪉ἲ࡜ࡋ࡚ࠊ⤫ィ㔞࡟ᇶ࡙࠸ࡓ᪉ἲ࡜ࡇࢀࡽࡢ⤫ィ㔞࠿ࡽ⟬ฟࡉࢀ
ࡓ p್ࢆㄪᩚࡍࡿ᪉ἲࡀ࠶ࡿࠋ⤫ィ㔞ࢆ⏝࠸ࡓ᪉ἲ࡜ࡋ࡚ࡣࠊF⤫ィ㔞ࢆ⏝࠸ࡓ Fisher's 
least significant difference(Fisher's LSD)ἲ➼ࡀ࠶ࡾࠊp ್ࢆㄪᩚࡍࡿ᪉ἲ࡜ࡋ࡚ࡣࠊ
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Bonferroni ἲࡸ Holm ἲࡀ▱ࡽࢀ࡚࠸ࡿࠋᚋ⪅ࡣࠊ⤫ィ㔞࡟౫Ꮡࡋ࡞࠸ࡓࡵỗ⏝ᛶࡀ㧗
࠸ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿࠋ 
Bonferroniἲࡣ㠀ᖖ࡟ಖᏲⓗ࡞᳨ᐃ࡜ࡋ࡚▱ࡽࢀ࡚࠸ࡿࠋ᳨ᐃᩘࡀ Nಶࡢሙྜࠊ᭷ព
Ỉ‽ࢆ a࡜ࡍࡿ࡜ Bonferroniἲࡣ᭷ពỈ‽ࢆ a/N࡜ࡍࡿࠋࡋࡓࡀࡗ࡚ࠊNᩘࡀቑຍࡍࡿ
࡯࡝ࠊ➨ 2✀ࡢ㐣ㄗ࡛࠶ࡿഇ㝜ᛶ(false negative)ࡢྍ⬟ᛶࡀቑຍࡍࡿ࡜ゝࢃࢀ࡚࠸ࡿࠋ 
ഇ㝜ᛶࢆ㉳ࡇࡍྍ⬟ᛶࢆᑠࡉࡃࡍࡿࡓࡵࠊᲠ༷ࡉࢀࡓ඲࡚ࡢᖐ↓௬ㄝࡢ࠺ࡕࠊഇ㝧ᛶ
(False positive)ࡀྵࡲࢀ࡚࠸ࡿ☜⋡(false discovery rate=FDR)ࢆㄪᩚࡍࡿ᪉ἲࡢ 1 ࡘ࡟
Benjamini and Hochbergࡢ᪉ἲ(BHἲ)ࡀ࠶ࡿࠋࡇࢀࡣࠊ1995ᖺ࡟ Benjamini࡜ Hochberg
࡟ࡼࡗ࡚ᥦ᱌ࡉࢀࡓ᪉ἲ[61]࡛ࠊ๓ࡶࡗ࡚୚࠼ࡽࢀࡓ m ಶࡢᖐ↓௬ㄝࢆྠ᫬࡟᳨ᐃࡍࡿ
࡜ࡁࠊm0ಶࡢᖐ↓௬ㄝࡀ┿ࠊm1ಶࡢᖐ↓௬ㄝࡀഇ࡜ࡍࡿ(m=m0+m1࡜࡞ࡿ)ࠋࡇࡢ࡜ࡁࠊ
Rࡣ᳨ᐃ࡟ࡼࡗ࡚Რ༷ࡉࢀࡿᖐ↓௬ㄝࡢᩘࢆ⾲ࡍኚືᩘ࡜ࡍࡿࠋ┿ࡢᖐ↓௬ㄝࡀᲠ༷ࡉ
ࢀࡓ࡜ࡁࢆ V࡜ࡍࡿ࡜ࠊRಶࡢᲠ༷ࡉࢀࡓᖐ↓௬ㄝࡢ࠺ࡕㄗࡗ࡚Რ༷ࡉࢀࡓ㐣ㄗࡢ๭ྜ
ࡣࠊ☜⋡ኚᩘ Q=V/R࡜♧ࡉࢀࡿࠋࡓࡔࡋࠊR=0ࡢ࡜ࡁࠊQ=0࡜ᐃ⩏ࡉࢀࡿࠋࡇࡢ࡜ࡁࠊ
Q࡟ᑐࡋ᳨࡚ᐃ඲య࡛ᮇᚅ್ࢆྲྀࡗࡓ Qe(FDR)ࡣᘧ 2.14࡛♧ࡉࢀࡿࠋ 
 
 ܳ௘ ൌ ܧሺܳሻ ൌ ܧሺ
ܸ
ܴሻ (2.14) 
 
ᮏ◊✲࡛ࡣࠊከ㔜ẚ㍑࡟࠾ࡅࡿ㐣ㄗࢆ⪃៖ࡍࡿࡓࡵ࡟ࠊBenjamini and Hochbergࡢ᪉
ἲ(BHἲ)ࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ [59]ࠋ 
 
2.3 ⤖ᯝ 
2.3.1 ⿕᳨⪅᝟ሗ 
⾲ 2.1࡟ 9ேࡢᝈ⪅ࡢᖺ㱋ࠊᛶูࠊึデ᫬⑓ྡࠊ࡚ࢇ࠿ࢇⓎసࡢ᭷↓ࠊᢠ࡚ࢇ࠿ࢇ⸆
ࡢ᭷↓ࠊゎᯒ༊㛫ᩘࢆ♧ࡍࠋ 
⿕᳨⪅ࡣ 9 ே࡛ࠊ⏨ᛶ 3 ேࠊዪᛶ 6 ே࡛࠶ࡗࡓࠋᖺ㱋⠊ᅖࡣ 25–77 ṓ࡛ࠊᖹᆒᖺ㱋
45.78±16.49 ṓ࡛࠶ࡗࡓࠋ⿕᳨⪅ࡣ⢭⚄࣭⚄⤒⑌ᝈࢆᝈࡗ࡚࠾ࡾࠊึデ᫬⑓ྡࡣ⾲ 2.1
ࡢ㏻ࡾ࡛࠶ࡿࠋࡑࡢᚋࠊ⿕᳨⪅ 9ேࡢ࠺ࡕࠊ7ேࡣ࡚ࢇ࠿ࢇⓎసࡀࡳࡽࢀࡿࡇ࡜ࡀศ࠿
ࡾࠊᢠ࡚ࢇ࠿ࢇ⸆ࡀᢞ୚ࡉࢀ࡚࠸ࡓࠋᝈ⪅ࡢ⬻Ἴ᳨ᰝ᫬࡟ࡣ࡚ࢇ࠿ࢇⓎసࡣࡳࡽࢀ࡞࠿
ࡗࡓࡓࡵࠊ࡚ࢇ࠿ࢇⓎసἼࡣࡳࡽࢀ࡞࠿ࡗࡓࠋࡋ࠿ࡋࠊ⬻Ἴᡤぢ࡛ࡣࠊⓎస㛫Ḟ᫬࡟✺
ⓎᚊືἼ(interictal paroxysmal rhythmic activity)ࡀㄆࡵࡽࢀࡓࠋ 
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⾲ 2.1 ᝈ⪅᝟ሗ 
 
2.3.2 どᐹ⬻Ἴ 
ᅗ 2.4࡟ゎᯒࢆ⾜ࡗࡓᝈ⪅#6ࡢ␗ᖖἼฟ⌧๓ 4⛊㛫ࠊ␗ᖖἼฟ⌧୰ 2⛊㛫ࠊ࠾ࡼࡧ␗
ᖖἼ⤊஢ᚋ 4⛊㛫ࡢ 1⑕౛࡛ࡢ F3ࠊF4ࠊC3ࠊC4ࠊP3ࠊP4ࠊO1ࠊO2ࠊT3ࠊཬࡧ T4ࡢ⬻
Ἴࢆ♧ࡍࠋ⦪㍈ࡀ㟁ᴟࠊᶓ㍈ࡀ᫬㛫[sec]ࢆ♧ࡍࠋ 
␗ᖖἼฟ⌧๓ࡢ⬻Ἴࡣࠊ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴ࡜ྠᵝ࡟ࠊ㛢║᫬ࡢ⫼ᬒ⬻Ἴࡢ୺ᡂศ࡛
࠶ࡿ࢔ࣝࣇ࢓Ἴᡂศ࡛༨ࡵࡽࢀ࡚࠾ࡾࠊどᐹ࡛ࡢኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ␗ᖖἼฟ⌧୰
ࡣ 4−8 Hzࡢ㛫Ḟᛶ✺ⓎᚊືἼࡀࡳࡽࢀࡓࠋ 
 
ᅗ 2.4 ᝈ⪅#6ࡢ⬻Ἴ
ᝈ⪅ 
␒ྕ 
ᖺ㱋
[ṓ] 
ᛶ
ู 
ึデ᫬⑓ྡ ࡚ࢇ࠿ࢇⓎస
ࡢ᭷↓ 
ᢠ࡚ࢇ࠿ࢇ⸆ࡢ
᭹⏝ࡢ᭷↓ 
ゎᯒ༊㛫
ᩘ[ಶ] 
#1 32 ⏨ ᢚ࠺ࡘ≧ែ ↓ ↓ 25 
#2 61 ዪ ࡚ࢇ࠿ࢇ ᭷ ᭷ 10 
#3 52 ዪ ⤫ྜኻㄪ⑕ ᭷ ᭷ 20 
#4 25 ዪ ࠺ࡘ⑓ ᭷ ᭷ 25 
#5 59 ⏨ ⤫ྜኻㄪ⑕ ᭷ ᭷ 10 
#6 34 ⏨ ⚄⤒⑕ ᭷ ᭷ 15 
#7 77 ዪ ࠺ࡘ⑓ ↓ ↓ 20 
#8 39 ዪ ᢚ࠺ࡘ≧ែ ᭷ ᭷ 25 
#9 33 ዪ ⤫ྜኻㄪ⑕ ᭷ ᭷ 10 
➨ 2❶ ⬻Ἴࡢᖏᇦู㡿ᇦู㒊఩㛫㛵㐃ᛶ             2.3 ⤖ᯝ 
21 
 
2.3.3 ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ 
ᅗ 2.5 ࡟ᝈ⪅#3 ࡢ๓㢌㒊(F3ࠊF4)ࠊ୰ᚰ㒊(C3ࠊC4)ࠊ㢌㡬㒊(P3ࠊP4)ࠊᚋ㢌㒊(O1ࠊ
O2)ࠊཬࡧഃ㢌㒊(T3ࠊT4)ࡢ㟁ᴟ࡟࠾ࡅࡿ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ(࢙࣮࢘ࣈࣞࢵࢺ
ࢫ࣌ࢡࢺࣝ)ࢆ♧ࡍࠋ⦪㍈ࡣ࿘Ἴᩘ[Hz]ࢆ♧ࡋࠊᶓ㍈ࡣ᫬㛫[⛊]ࢆ♧ࡍࠋྛ㟁ᴟ࡛᭱኱ࢫ
࣌ࢡࢺ್ࣝࡣ␗࡞ࡾࠊ⠊ᅖࡣ 4.00 Hz࠿ࡽ 15.15 Hzࡲ࡛ࡢ 93ࢫࢣ࣮ࣝෆ࡛࠶ࡿࠋ㉥Ⰽ
࡟㏆࡙ࡅࡤ㏆࡙ࡃ࡯࡝ࢫ࣌ࢡࢺ್ࣝࡣ㧗್ࢆ♧ࡋࠊ㟷Ⰽ࡟㏆࡙ࡅࡤ㏆࡙ࡃ࡯࡝ࢫ࣌ࢡࢺ
್ࣝࡣప್ࢆ♧ࡍࠋ 
ࢩ࣮ࢱἼᖏᇦ࡛ࡣࠊO1 ௨እࡢ඲࡚ࡢ㟁ᴟ࡛ࠊ␗ᖖἼฟ⌧୰࡟ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ
♧ࡋࡓࠋ࢔ࣝࣇ࢓Ἴᖏᇦ࡛ࡣࠊO1ࠊཬࡧ O2࡛ࠊ␗ᖖἼฟ⌧๓ 0−4⛊㛫ࡢࢫ࣌ࢡࢺ್ࣝ
ࡀࠊ␗ᖖἼฟ⌧๓ 2−4⛊㛫ࡢࢫ࣌ࢡࢺ್ࣝ࡜ẚ㍑ࡋ࡚ప್ࢆ♧ࡋ࡚࠸ࡓࠋ 
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ᅗ 2.5 ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ(ᝈ⪅#3)
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2.3.4 ᖏᇦูࡢWCC್ࡢ⬻ෆ࣐ࢵࣉ 
ᅗ 2.6࡟ࠊࢩ࣮ࢱἼᖏᇦ࡟࠾ࡅࡿࠊ඲ᝈ⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺู
࡟ࠊ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓᅗࢆ♧ࡍࠋᅗ 2.6(1)࡟ࢩ࣮ࢱ 1ᖏᇦ(4−6 Hzᮍ‶)ࢆ♧ࡋࠊᅗ
2.6(2)࡟ࢩ࣮ࢱ 2ᖏᇦ(6−8 Hzᮍ‶)ࢆ♧ࡍࠋᅗࡢۑࡣ㟁ᴟࢆ♧ࡋࠊ㟁ᴟ㛫ࡢ⥺ࡢⰍࡣWCC
್ࡢ㧗పࢆ♧ࡋ࡚࠾ࡾࠊ㉥ⰍࡣWCC್ࡀ 0.90௨ୖ 1.00௨ୗࢆ♧ࡋࠊ⥳ⰍࡣWCC್ࡀ
0.85 ௨ୖ 0.90 ᮍ‶ࢆ♧ࡋࠊ㟷Ⰽࡣ WCC್ࡀ 0.80 ௨ୖ 0.85 ᮍ‶ࢆ♧ࡍࠋ(A)࠿ࡽ(E)ࡣ
ࢭࢢ࣓ࣥࢺࢆ♧ࡋ࡚࠾ࡾࠊ(A)ࠊ(B)㸸␗ᖖἼฟ⌧๓ࠊ(C)㸸␗ᖖἼฟ⌧୰ࠊ(D)ࠊ(E)㸸␗
ᖖἼ⤊஢ᚋࢆ♧ࡍࠋ 
ࢩ࣮ࢱ 1ᖏᇦཬࡧࠊࢩ࣮ࢱ 2ᖏᇦࡢ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ㛫ࡢWCC್ࡣࠊ␗ᖖἼฟ
⌧๓(AࠊB)ཬࡧ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢWCC್࡜ẚ㍑ࡋ࡚㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋᅗ 2.7
࡟ࠊ࢔ࣝࣇ࢓Ἴᖏᇦ࡟࠾ࡅࡿࠊ඲ᝈ⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺู࡟ࠊ࣐
ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓᅗࢆ♧ࡍࠋᅗ 2.7(1)࡟࢔ࣝࣇ࢓ 1ᖏᇦ(8−10 Hzᮍ‶)ࢆ♧ࡋࠊᅗ 2.7(2)
࡟࢔ࣝࣇ࢓ 2ᖏᇦ(10−13 Hzᮍ‶)ࢆ♧ࡍࠋ 
࢔ࣝࣇ࢓ 1ᖏᇦཬࡧࠊ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊ㟁ᴟ㛫ࡢWCC್࡛ࠊ␗ᖖἼฟ⌧๓ࠊฟ
⌧୰ࠊ⤊஢ᚋ࡛኱ࡁ࡞ᕪࡣぢࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.6 ࢩ࣮ࢱἼᖏᇦࡢᖹᆒWCC್ࡢ⬻ෆ࣐ࢵࣉ 
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ᅗ 2.7 ࢔ࣝࣇ࢓ἼᖏᇦࡢᖹᆒWCC್ࡢ⬻ෆ࣐ࢵࣉ 
 
2.3.5 ᖏᇦูࡢWCC್ 
2.3.5.1 Bonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ 
ᅗ 2.8࡟ࠊ඲ᝈ⪅ࡢࢩ࣮ࢱἼᖏᇦ࡟࠾ࡅࡿ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫࡟
࠾࠸࡚ࠊ୍ඖ㓄⨨ศᩓศᯒཬࡧࠊBonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ⤖ᯝࢆ
♧ࡍࠋ⦪㍈ࡣWCC್ࢆ♧ࡋࠊ1.00࡟㏆࡙ࡃ࡯࡝㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡍࠋᶓ㍈ࡣࢭࢢ
࣓ࣥࢺࢆ♧ࡋࠊ⃰ῐࡣࢭࢢ࣓ࣥࢺࡢ≧ែࢆ♧ࡍ(ⓑ(␗ᖖἼฟ⌧๓㸸AࠊB)ࠊ㯮(␗ᖖἼฟ
⌧୰㸸C)ࠊ⅊Ⰽ(␗ᖖἼ⤊஢ᚋ㸸DࠊE))ࠋ 
ᅗ 2.8(1)࡟ࢩ࣮ࢱ 1ᖏᇦ(4−6 Hzᮍ‶)ࢆ♧ࡋࠊᅗ 2.8(2)࡟ࢩ࣮ࢱ 2ᖏᇦ(6−8 Hzᮍ‶)
ࢆ♧ࡍࠋࢩ࣮ࢱ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ
(F(4, 850)=13.12, p<0.001)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶
ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 850)=12.26, p<0.001)ࠋ 
Bonferroniἲࢆ⏝࠸࡚ࠊከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊࢩ࣮ࢱ 1ᖏᇦཬࡧࠊࢩ࣮ࢱ 2ᖏᇦ
ࡢ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ཬࡧ␗ᖖἼ⤊஢ᚋ(Dࠊ
E)ࡢᖹᆒWCC್࡜ẚ㍑ࡋ࡚ࠊ᭷ព࡟㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.9࡟ࠊ඲ᝈ⪅ࡢ࢔ࣝࣇ࢓Ἴᖏᇦ࡟࠾ࡅࡿ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫
࡟࠾࠸࡚ࠊ୍ඖ㓄⨨ศᩓศᯒཬࡧࠊBonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ⤖ᯝ
ࢆ♧ࡍࠋᅗ 2.9(1)࡟࢔ࣝࣇ࢓ 1ᖏᇦ(8−10 Hzᮍ‶)ࢆ♧ࡋࠊᅗ 2.9(b)࡟࢔ࣝࣇ࢓ 2ᖏᇦ
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(10−13 Hzᮍ‶)ࢆ♧ࡍࠋ࢔ࣝࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣ
ぢࡽࢀ࡞࠿ࡗࡓ(F(4, 850)=2.09, p=0.08)ࠋ࢔ࣝࣇ࢓ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ព࡞ᕪࡣぢࡽࢀ࡞࠿ࡗࡓ(F(4, 850)=1.77, p㸻0.13)ࠋ 
 
 
ᅗ 2.8 ࢩ࣮ࢱἼᖏᇦࡢ඲㟁ᴟ㛫ࡢᖹᆒWCC್ 
 
 
ᅗ 2.9 ࢔ࣝࣇ࢓Ἴᖏᇦࡢ඲㟁ᴟ㛫ࡢᖹᆒWCC್ 
 
2.3.5.2 Benjamini and Hochbergἲ࡟ࡼࡿከ㔜ẚ㍑ 
ከ㔜ẚ㍑࡟࠾ࡅࡿ㐣ㄗࢆ⪃៖ࡍࡿࡓࡵ࡟ࠊFDRࢆไᚚࡍࡿ Benjamini and Hochbergࡢ
᪉ἲ(BHἲ)ࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓࠋq್ࢆồࡵࡿࡓࡵࡢ p್⟬ฟ࡟ࡣࠊ୧ഃ t᳨ᐃ
ࢆ⏝࠸ࡓࠋq್ࡢ᭷ពỈ‽ࡣ 5%࡜ࡋࡓࠋ()ෆࡢ q್ࡣࠊẚ㍑ࡋࡓࢭࢢ࣓ࣥࢺࡢ⤖ᯝࡢ㡰
␒ẖ࡟グ㍕ࡋ࡚࠸ࡿࠋ 
⾲ 2.2࡟඲ᝈ⪅ࡢᖏᇦู࡟࠾ࡅࡿ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢࠊBHἲ
ࢆ⏝࠸࡚ከ㔜ẚ㍑ࡋࡓ⤖ᯝࢆ♧ࡍࠋ⾲ࡢ SGࡣ 2ࡘࡢࢭࢢ࣓ࣥࢺ㛫ࢆ♧ࡋ࡚࠾ࡾࠊ⾲ 2
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ิ┠࡟ t᳨ᐃࡢ⤖ᯝࢆࠊ3ิ┠࡟ BHἲࡢ⤖ᯝࢆ♧ࡍࠋ㯤Ⰽࡢࣁ࢖ࣛ࢖ࢺࡣࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࢆ♧ࡍࠋ 
ࢩ࣮ࢱ 1ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ཬࡧ␗ᖖἼ
⤊஢ᚋ(DࠊE)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(࠸ࡎࢀࡶ q<0.001)ࠋ 
ࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(A)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(B)ࡢWCC್࡜ẚ
㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣࠊ␗ᖖἼ
ฟ⌧๓(AࠊB)ཬࡧ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓ(࠸ࡎࢀࡶ q<0.001)ࠋ 
࢔ࣝࣇ࢓ 1ཬࡧ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊ࠸ࡎࢀࡢࢭࢢ࣓ࣥࢺ㛫࡛᭷ព࡞ᕪࡣぢࡽࢀ࡞࠿
ࡗࡓࠋ 
 
⾲ 2.2 ᖏᇦู࡟࠾ࡅࡿ㟁ᴟ㛫ࡢᖹᆒWCC್(BHἲ) 
(1)ࢩ࣮ࢱ 1ᖏᇦ 
SG A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
t್ 0.101 1.0103 0.177 0.123 1.0103 0.790 0.932 1.0103 1.0103 0.857 
q್ 0.202 1.0103 0.253 0.205 1.0103 0.932 0.932 1.0103 1.0103 0.932 
(2)ࢩ࣮ࢱ 2ᖏᇦ 
SG A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
t್ 0.007 1.0103 0.185 0.588 1.0103 0.159 0.033 1.0103 1.0103 0.442 
q್ 0.014 1.0103 0.232 0.588 1.0103 0.227 0.054 1.0103 1.0103 0.492 
(3)࢔ࣝࣇ࢓ 1ᖏᇦ 
SG A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
t್ 0.311 0.091 0.959 0.331 0.489 0.339 0.049 0.103 0.009 0.309 
q್ 0.432 0.257 0.959 0.423 0.543 0.423 0.244 0.257 0.087 0.423 
(4)࢔ࣝࣇ࢓ 2ᖏᇦ 
SG A-B A-C A-D A-E B-C B-D B-E C-D C-E D-E 
t್ 0.310 0.404 0.754 0.201 0.859 0.179 0.002 0.246 0.033 0.328 
q್ 0.468 0.505 0.838 0.468 0.859 0.468 0.167 0.468 0.167 0.468 
ͤSGࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍ 
 
 
2.3.6 㡿ᇦูᖏᇦูࡢWCC್ࡢ⬻ෆ࣐ࢵࣉ 
ᅗ 2.10ࠊ2.11ࠊ2.12ࠊ2.13ཬࡧ 2.14࡟ࠊ5ࡘࡢ㡿ᇦࢆᢳฟࡋࠊ㡿ᇦࡈ࡜࡟඲ᝈ⪅ࡢ㟁
ᴟ㛫ࡢᖹᆒWCC್ࢆᖏᇦูࠊࢭࢢ࣓ࣥࢺู࡟࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ㟁ᴟ
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㛫ࡢ⥺ࡢⰍࡣWCC್ࡢ㧗పࢆ♧ࡋ࡚࠾ࡾࠊ㉥Ⰽࡣ㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࠊ㟷Ⰽࡣ㛵㐃ᛶ
ࡀప್ࢆ♧ࡋࠊ⥳Ⰽࡣ㛵㐃ᛶࡢ್ࡀ୰㛫࡛࠶ࡿࡇ࡜ࢆ♧ࡍࠋᅗ୰ࡢ⥺ࡢⰍ࡟ᑐᛂࡍࡿ
WCC ್ࡢ⠊ᅖࡣࠊྛᖏᇦ࡛ࡢ᫬㛫ኚ໬ࢆ▱ࡿࡓࡵ࡟ࠊࢩ࣮ࢱᖏᇦࠊ࢔ࣝࣇ࢓ᖏᇦ࡛␗
࡞ࡿⰍศࡅࡢᇶ‽ࢆ⏝࠸ࡓࠋ 
2.3.6.1 እഃ▮≧᪉ྥ 
ᅗ 2.10࡟እഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᅗ 2.10(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ࡛ࡣࠊ␗ᖖ
Ἴฟ⌧୰(C)ࠊࡢ㟁ᴟ T3−T5㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.10(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ T3−T5㛫ࠊཬࡧ㟁
ᴟ T4−T6㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.10(3)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ F7−T3㛫ࠊཬࡧ
㟁ᴟ F8−T4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.10(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢ㟁ᴟ T3−T5㛫࡛
㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
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ᅗ 2.10 እഃ▮≧᪉ྥ 
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2.3.6.2 ෆഃ▮≧᪉ྥ 
ᅗ 2.11 ࡟ෆഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᅗ 2.11(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1 ᖏᇦ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(B)ࠊ␗ᖖἼ⤊஢ᚋ(D)ࡢ㟁ᴟ C4−P4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧
୰(C)ࡢ㟁ᴟ Fp1−F3㛫ࠊ㟁ᴟ Fp2−F4㛫ࠊ㟁ᴟ F3−C3㛫ࠊ㟁ᴟ F4−C4㛫ࠊ㟁ᴟ C3−P3
㛫ࠊཬࡧ㟁ᴟ C4−P4 㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼ⤊஢ᚋ(E)ࡢ㟁ᴟ Fp1−F3 㛫ࠊ
ཬࡧ㟁ᴟ C4−P4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.11(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(B)ࠊ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ
㟁ᴟ Fp1−F3㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ Fp1−F3㛫ࠊཬࡧ㟁ᴟ
Fp2−F4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.11(3)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ Fp1−F3㛫࡛㛵㐃
ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼ⤊஢ᚋ(E)ࡢ㟁ᴟ Fp2−F4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.11(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊཬࡧ␗ᖖἼ⤊஢
ᚋ(E)ࡢ㟁ᴟ Fp1−F3㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ Fp1−F3㛫ࠊཬ
ࡧ㟁ᴟ Fp2−F4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
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ᅗ 2.11 ෆഃ▮≧᪉ྥ 
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2.3.6.3 ୰ᚰ▮≧᪉ྥ 
ᅗ 2.12࡟୰ᚰ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᅗ 2.12(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(B)ࠊ␗ᖖἼ⤊஢ᚋ(E)ࡢ㟁ᴟ Fz−Cz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧
୰(C)ࡢ㟁ᴟ Fz−Cz㛫ࠊཬࡧ㟁ᴟ Cz−Pz࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.12(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊ␗ᖖἼฟ⌧୰(C)ࠊ
␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ㟁ᴟ Fz−Cz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.12(3)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊ␗ᖖἼฟ⌧୰(C)ࠊ
␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ㟁ᴟ Fz−Cz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.12(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊ␗ᖖἼฟ⌧୰(C)ࠊ
␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ㟁ᴟ Fz−Cz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
 
➨ 2❶ ⬻Ἴࡢᖏᇦู㡿ᇦู㒊఩㛫㛵㐃ᛶ             2.3 ⤖ᯝ 
32 
 
 
ᅗ 2.12 ୰ᚰ▮≧᪉ྥ 
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2.3.6.4 እഃෙ≧᪉ྥ 
ᅗ 2.13࡟እഃෙ≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᅗ 2.13(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ T3−C3㛫ࠊ㟁ᴟ C4−T4㛫ࠊ㟁ᴟ T5−P3㛫ࠊཬࡧ㟁ᴟ P4−T6㛫࡛
㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼ⤊஢ᚋ(E)ࡢ㟁ᴟ C4−T4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.13(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(B)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(E)ࡢ
㟁ᴟ C4−T4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ T3−C3㛫ࠊ㟁ᴟ C4−T4
㛫ࠊཬࡧ㟁ᴟ P4−T6㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.13(3)࡟♧ࡍ࡜࠾ࡾࠊ࢔ࣝࣇ࢓ 1ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ
(E)ࡢ㟁ᴟ C4−T4㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.13(4)࡟♧ࡍ࡜࠾ࡾࠊ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢ㟁ᴟ F4−F8 㛫
࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
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ᅗ 2.13 እഃෙ≧᪉ྥ 
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2.3.6.5 ෆഃෙ≧᪉ྥ 
ᅗ 2.14 ࡟ෆഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᅗ 2.11(1)࡟♧ࡍ࡜࠾ࡾࠊࢩ࣮ࢱ 1 ᖏᇦ࡛ࡣࠊ
␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ F3−Fz㛫ࠊ㟁ᴟ C3−Cz㛫ࠊཬࡧ P3−Pz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋ
ࡓࠋ 
ᅗ 2.14(2)࡟♧ࡍ࡜࠾ࡾࠊࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㟁ᴟ F3−Fz㛫࡛㛵㐃
ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.14(3)࡟♧ࡍ࡜࠾ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࠊ␗ᖖἼ⤊஢ᚋ(D)
ࡢ㟁ᴟ F3−Fz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 2.14(4)࡟♧ࡍ࡜࠾ࡾࠊ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࠊ␗ᖖἼฟ⌧୰(C)
ࡢ㟁ᴟ F3−Fz㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ 
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ᅗ 2.14 ෆഃෙ≧᪉ྥ
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2.3.7 㡿ᇦูᖏᇦูࡢWCC್ 
ᅗ 2.15ࠊ2.16ࠊ2.17ࠊ2.18ࠊཬࡧᅗ 2.19 ࡟ࠊ඲ᝈ⪅࡟ࡘ࠸࡚ᖏᇦู࡟ࠊ㡿ᇦ㟁ᴟ㛫ࡢ
ᖹᆒWCC್ࢆࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࡓ⤖ᯝࢆ♧ࡍࠋ⦪㍈ࡣWCC್ࢆ♧ࡋࠊ1.00࡟㏆
࡙ࡃ࡯࡝㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡍࠋᶓ㍈ࡣࢭࢢ࣓ࣥࢺࢆ♧ࡋ⃰ࠊ ῐࡣࢭࢢ࣓ࣥࢺࡢ≧ែ
ࢆ♧ࡍ(ⓑ(␗ᖖἼฟ⌧๓㸸AࠊB)ࠊ㯮(␗ᖖἼฟ⌧୰㸸C)ࠊ⅊Ⰽ(␗ᖖἼ⤊஢ᚋ㸸DࠊE))ࠋ
(1)࡟ࢩ࣮ࢱ 1ᖏᇦ(4−6 Hzᮍ‶)ࢆ♧ࡋࠊ(2)࡟ࢩ࣮ࢱ 2ᖏᇦ(6−8 Hzᮍ‶)ࢆ♧ࡍࠋ(3)࡟
࢔ࣝࣇ࢓ 1ᖏᇦ(8−10 Hzᮍ‶)ࢆ♧ࡋࠊ(4)࡟࢔ࣝࣇ࢓ 2ᖏᇦ(10−13 Hzᮍ‶)ࢆ♧ࡍࠋ 
 
2.3.7.1 እഃ▮≧᪉ྥ 
ᅗ 2.15 ࡟እഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 614)=2.43, p<0.05)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖
ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 611)=3.10, p <0.05)ࠋ࢔ࣝࣇ࢓ 1
ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 613)=1.23, p=0.30)ࠋ
࢔ࣝࣇ࢓ 2 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ (F(4, 
613)=1.31, p=0.27)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.15(1)࡟♧ࡍ㏻ࡾࠊ␗ᖖἼฟ⌧୰
(C)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋ 
ᅗ 2.15(2)࡟♧ࡍ㏻ࡾࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC್ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢ WCC್࡜
ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋ 
ᅗ 2.15(3)ࠊཬࡧ(4)࡟♧ࡍ㏻ࡾࠊእഃ▮≧᪉ྥࡢ࢔ࣝࣇ࢓ 1 ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓ 2 ᖏ
ᇦࡢWCC್ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
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 ᅗ 2.15 እഃ▮≧᪉ྥ 
 
2.3.7.2 ෆഃ▮≧᪉ྥ 
ᅗ 2.16 ࡟ෆഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 1235)=9.59, p<0.001)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ
⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 1235)=10.93, p<0.001)ࠋ࢔ࣝࣇ
࢓ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ (F(4, 
1235)=4.58, p<0.01)ࠋ࢔ࣝࣇ࢓ 2 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽ
ࢀ࡞࠿ࡗࡓ(F(4, 1235)=2.54, p=0.38)ࠋ 
Bonferooniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.16(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(B)ࠊཬࡧ␗ᖖἼฟ⌧୰(C)ࠊ
ཬࡧ␗ᖖἼ⤊஢ᚋ(E)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.05, p<0.001, 
p<0.01) ࠋ␗ᖖἼฟ⌧๓(B)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣ㧗್ࢆ
♧ࡋࡓ(p<0.05)ࠋ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ WCC ್࡜ẚ㍑ࡋ
࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05)ࠋ 
ᅗ 2.16(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ
␗ᖖἼฟ⌧๓(B)ࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊ
p<0.05, p<0.001)ࠋ␗ᖖἼฟ⌧๓(B)ࡢ WCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC್
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ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ
WCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.001)ࠋ 
ᅗ 2.16(3)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣࠊ␗ᖖἼ
ฟ⌧๓(A)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(E)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰
␒࡟ࠊp<0.01, p<0.05)ࠋ 
ᅗ 2.16(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿
ࡗࡓࠋ 
 
 
ᅗ 2.16 ෆഃ▮≧᪉ྥ 
 
2.3.7.3 ୰ᚰ▮≧᪉ྥ 
ᅗ 2.17 ࡟୰ᚰ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 305)=3.74, p<0.01)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖
ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 05)=1.70, p=0.15)ࠋ࢔ࣝࣇ࢓ 1ᖏᇦࡢ
ศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 305)=1.05, p =0.38)ࠋ࢔
ࣝࣇ࢓2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 305)=0.76, 
p =0.55)ࠋ 
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Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.17(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(A)ࠊ␗ᖖἼ⤊஢ᚋ(D)ࡢWCC್࡜
ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05)ࠋ 
ᅗ 2.17(2)ࠊ(3)ࠊཬࡧ(4)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦࠊ࢔ࣝࣇ࢓ 1ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓
2ᖏᇦ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.17 ୰ᚰ▮≧᪉ྥ 
 
2.3.7.4 እഃෙ≧᪉ྥ 
ᅗ 2.18 ࡟እഃෙ≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 924)=6.09, p<0.001)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ
⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F (4, 924)=3.10, p<0.05)ࠋ࢔ࣝࣇ࢓ 1
ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 923)=0.46, p=1.00)ࠋ
࢔ࣝࣇ࢓ 2 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 
923)=0.43, p=0.79)ࠋ 
Bonferroniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.18(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(D)ࡢ
WCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, p<0.05, p<0.05)ࠋ 
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ᅗ 2.18(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ
⌧๓(A)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.01)ࠋ 
ᅗ 2.18(3)ࠊཬࡧᅗ 2.18(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊ
ࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.18 እഃෙ≧᪉ྥ 
 
2.3.7.5 ෆഃෙ≧᪉ྥ 
ᅗ 2.19 ࡟ෆഃෙ≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ
㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 1234)=10.01, p<0.001)ࠋࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒ
ࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 1235)=10.90, p<0.001)ࠋ࢔ࣝ
ࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4㸪1235)=0.61, 
p=0.66)ࠋ࢔ࣝࣇ࢓2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ(F(4, 
1233)=1.04, p =0.38)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.19(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(DࠊE)
ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, p<0.01, p<0.001, 
p<0.001)ࠋᅗ 2.19(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣࠊ␗
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ᖖἼฟ⌧๓(A)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(࠸
ࡎࢀࡶ p<0.001)ࠋ 
ᅗ 2.19(3)ࠊཬࡧ(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊࢭࢢ࣓
ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.19 ෆഃෙ≧᪉ྥ
 
2.3.8 㡿ᇦูᖏᇦูࡢWCC್ࡢᕥྑẚ㍑ 
ᅗ 2.20ࠊ2.21ࠊ2.22ࠊཬࡧᅗ 2.23 ࡟ࠊ඲ᝈ⪅࡟ࡘ࠸࡚ᖏᇦู࡟ࠊ㡿ᇦ㟁ᴟ㛫ࡢᖹᆒ
WCC ್ࢆࢭࢢ࣓ࣥࢺ㛫࡛ᕥ༙⌫ഃࠊྑ༙⌫ู࡟ࠊཬࡧᕥ༙⌫ഃࠊྑ༙⌫㛫࡛ẚ㍑ࡋࡓ
⤖ᯝࢆ♧ࡍࠋ⦪㍈ࡣ WCC ್ࢆ♧ࡋࠊ1.0 ࡟㏆࡙ࡃ࡯࡝㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡍࠋᶓ㍈
ࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍࠋ(1)࡟ࢩ࣮ࢱ 1ᖏᇦ(4−6 Hzᮍ‶)ࢆ♧ࡋࠊ(2)࡟ࢩ࣮ࢱ 2ᖏᇦ(6−8 Hz
ᮍ‶)ࢆ♧ࡍࠋ(3)࡟࢔ࣝࣇ࢓ 1ᖏᇦ(8−10 Hzᮍ‶)ࢆ♧ࡋࠊ(4)࡟࢔ࣝࣇ࢓ 2ᖏᇦ(10−13 Hz
ᮍ‶)ࢆ♧ࡍࠋࢢࣛࣇࡢ⃰ῐࡣᕥྑࡢ༙⌫ࡢ㟁ᴟࢆ♧ࡋࠊⓑⰍࡣᕥ༙⌫ഃࡢ㟁ᴟ࡟࠾ࡅ
ࡿᖹᆒWCC್ࢆ♧ࡋࠊ㯮Ⰽࡣྑ༙⌫ࡢ㟁ᴟ࡟࠾ࡅࡿᖹᆒWCC್ࢆ♧ࡍࠋᕥྑࡢ༙⌫
㛫ࡢẚ㍑࡟ࡣ୧ഃ t᳨ᐃࢆ⏝࠸ࠊᕥྑࡢ༙⌫ࡢࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡟ࡣ୍ඖ㓄⨨ศᩓศ
ᯒࠊከ㔜ẚ㍑࡟ Bonferonniἲࢆ⏝࠸ࡓࠋ 
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2.3.8.1 እഃ▮≧᪉ྥ 
ᅗ 2.20࡟እഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋእഃ▮≧᪉ྥࡢࢩ࣮ࢱ 1ᖏᇦࠊࢩ࣮ࢱ 2ᖏᇦࠊ
࢔ࣝࣇ࢓ 1ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓ 2ᖏᇦࡢWCC್ࡣࠊᕥ༙⌫ഃࠊྑ༙⌫ูࠊཬࡧᕥ༙⌫
ഃࠊྑ༙⌫㛫ࡢࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.20 እഃ▮≧᪉ྥࡢᕥྑẚ㍑ 
 
2.3.8.2 ෆഃ▮≧᪉ྥ 
ᅗ 2.21࡟ෆഃ▮≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋ඲࡚ࡢᖏᇦ࡛ࠊᕥ༙⌫ഃྑࠊ ༙⌫࡟࠾ࡅࡿWCC
್ࡢẚ㍑ࢆ⾜࠺ࡓࡵ࡟୧ഃ t᳨ᐃࢆ⏝࠸ࡓࡀࠊࢭࢢ࣓ࣥࢺẖ࡛᭷ព࡞ᕪࡣぢࡽࢀ࡞࠿ࡗ
ࡓࠋ 
ᕥ༙⌫ഃࠊཬࡧྑ༙⌫㛫ࡢ㟁ᴟ㛫࡟࠾ࡅࡿࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡛ࡣࠊᕥ༙⌫ഃ㟁ᴟࡢ
ࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 
615)=5.78, p<0.001)ࠋྑ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 1 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 615)=4.53, p<0.001)ࠋᕥ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 2ᖏᇦࡢ
ศᩓศᯒࡢ⤖ᯝࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 615)=5.41, p<0.05)ྑࠋ
༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿
ࡗࡓ(F(4, 615)=6.24, p<0.001)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ
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࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 615)=2.30, p<0.05)ྑࠋ ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ
࢓1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 615)=3.07, 
p<0.05)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳ
ࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 615)=1.43, p =0.22)ࠋྑ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2ᖏᇦࡢศ
ᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 615)=1.29, 
p=0.27)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.21(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
ࡢᕥ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(AࠊB)ࠊ
ཬࡧ␗ᖖἼ⤊஢ᚋ(D)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05, 
p<0.05)ྑࠋ ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC
್࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ(p<0.001)ࠋ 
ᅗ 2.21(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦࡢᕥ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC
್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(A)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(DࠊE)ࡢ WCC ್ࡣ᭷ព࡟ప್ࢆ
♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001㸪p<0.05, p<0.01)ࠋྑ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧๓
(A)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(B)ࠊཬࡧ␗ᖖἼฟ⌧୰(C)ࡢWCC್ࡣ᭷ព࡟
㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.05, p<0.001)ࠋ 
ᅗ 2.21(3)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦࡢᕥ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ
WCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(E)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.001)ࠋྑ༙
⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್
ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.001)ࠋ 
ᅗ 2.21(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 2 ᖏᇦ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫ࠊཬࡧᕥྑ㛫࡟᭷ព࡞ᕪ
ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 2.21 ෆഃ▮≧᪉ྥࡢᕥྑẚ㍑ 
 
2.3.8.3 እഃෙ≧᪉ྥ 
ᅗ 2.22࡟እഃෙ≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋ඲࡚ࡢᖏᇦ࡛ࠊᕥ༙⌫ഃྑࠊ ༙⌫࡟࠾ࡅࡿWCC
್ࡢẚ㍑ࢆ⾜࠺ࡓࡵ࡟୧ഃ t᳨ᐃࢆ⏝࠸ࡓࡀࠊࢭࢢ࣓ࣥࢺẖ࡛᭷ព࡞ᕪࡣぢࡽࢀ࡞࠿ࡗ
ࡓࠋ 
ᕥ༙⌫ഃࠊཬࡧྑ༙⌫ഃࡢ㟁ᴟ㛫ࡢࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡛ࡣࠊᕥ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ
1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4㸪460)=2.77㸪
p<0.05)ྑࠋ ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿ
ࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 459)=3.63, p<0.01)ࠋᕥ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊ
ࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 459)=1.30, p=0.27)ྑࠋ ༙⌫ഃ㟁
ᴟࡢࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗ
ࡓ(F(4, 460)=2.24, p=0.06)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥ
ࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 458)=0.03, p=1.00)ྑࠋ ༙⌫ഃ㟁ᴟࡢ࢔ࣝ
ࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 
460)=0.09, p=0.99)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 459)=0.24, p=0.92)ࠋྑ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2
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ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 
459)=0.58, p=0.68)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.22(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
ࡢᕥ༙⌫ഃࠊཬࡧྑ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖ
Ἴฟ⌧୰(C)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.05, p<0.01)ࠋ 
ᅗ 2.22(2)ࠊ(3)ࠊཬࡧ(4)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2ᖏᇦࠊ࢔ࣝࣇ࢓ 1ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓
2ᖏᇦ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 2.22 እഃෙ≧᪉ྥࡢᕥྑẚ㍑ 
 
2.3.8.4 ෆഃෙ≧᪉ྥ 
ᅗ 2.23࡟ෆഃෙ≧᪉ྥࡢ⤖ᯝࢆ♧ࡍࠋᕥ༙⌫ഃྑࠊ ༙⌫࡟࠾ࡅࡿWCC್ࡢẚ㍑ࢆ⾜
࠺ࡓࡵ࡟୧ഃ t᳨ᐃࢆ⏝࠸ࡓ࡜ࡇࢁࠊ඲࡚ࡢᖏᇦࠊཬࡧ඲࡚ࡢࢭࢢ࣓ࣥࢺ࡟࠾࠸࡚ࠊᕥ
༙⌫ഃ㟁ᴟࡢ WCC ್ࡣྑ༙⌫ഃ㟁ᴟࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ
(p<0.001)ࠋ 
ᕥ༙⌫ഃࠊཬࡧྑ༙⌫ഃࡢ㟁ᴟ㛫ࡢࢭࢢ࣓ࣥࢺ㛫ࡢẚ㍑࡛ࡣࠊᕥ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ
1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 460)=2.82, 
p<0.05)ྑࠋ ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿ
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ࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 460)=7.54, p<0.001)ࠋᕥ༙⌫ഃ㟁ᴟࡢࢩ࣮ࢱ 2ᖏᇦࡢศᩓศᯒࡢ⤖
ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 460)=2.46, p<0.05)ྑࠋ ༙⌫ഃ㟁ᴟ
ࡢࢩ࣮ࢱ 2 ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 
460)=7.05, p<0.001)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 1ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫
࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(4, 460)=7.54, p<0.001)ࠋྑ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 1ᖏ
ᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ (F(4, 
460)=1.28, p=0.28)ࠋᕥ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 460)=0.24, p=0.92)ࠋྑ༙⌫ഃ㟁ᴟࡢ࢔ࣝࣇ࢓ 2
ᖏᇦࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣࡳࡽࢀ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓ(F(4, 
460)=0.39, p=0.82)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 2.23(1)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 1ᖏᇦ
ࡢᕥ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(A)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(C)ࡢ
WCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋྑ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢWCC
್ࡣࠊ␗ᖖἼฟ⌧๓(A)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(D, E)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧
ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, p<0.01, p<0.001)ࠋ 
ᅗ 2.23(2)࡟♧ࡍ㏻ࡾࠊࢩ࣮ࢱ 2 ᖏᇦࡢᕥ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿
ࡗࡓࠋྑ༙⌫ഃࡢ㟁ᴟ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ⌧๓(A)ࠊཬࡧ␗
ᖖἼ⤊஢ᚋ(D, E)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, 
p<0.01, p<0.001)ࠋ 
ᅗ 2.23(3)ࠊ(4)࡟♧ࡍ㏻ࡾࠊ࢔ࣝࣇ࢓ 1 ᖏᇦࠊཬࡧ࢔ࣝࣇ࢓ 2 ᖏᇦࡢᕥูࡢࢭࢢ࣓ࣥ
ࢺ㛫ࡢẚ㍑࡛ࡣࠊ᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 2.23 ෆഃ▮≧᪉ྥࡢᕥྑẚ㍑
 
2.4 ⪃ᐹ 
2.4.1 ⢭⚄⑕≧ 
࡚ࢇ࠿ࢇⓎసࡣࠊ⬻ࡢᚤ⣽࡞㞀ᐖ࡟ࡼࡗ࡚ᘬࡁ㉳ࡇࡉࢀࡿ[3-4]ࠋࢽ࣮ࣗࣟࣥࡸࢢࣜ࢔
ࡢάືᛶ࣭ ⚄⤒ᅇ㊰⥙ࡢⓎ⏕ࡸ⚄⤒⣽⬊㛫ࡢᙧᡂࡢࣃࢱ࣮࣭ࣥ ཷᐜయࠊࢳࣕࢿࣝࡢᛶ㉁࣭
⬻ࡢ௦ㅰࡸ⚄⤒⣽⬊㛫ࡢࢿࢵࢺ࣮࣡ࢡࡢ␗ᖖ࡞࡝ࡢ⏕≀Ꮫⓗഃ㠃ࡢ␗ᖖࡀࡳࡽࢀᵝࠊ ࠎ
࡞⢭⚄⑕≧ࡢཎᅉ࡜࡞ࡿ࡜ྠ᫬࡟ࠊ⬻Ἴ␗ᖖ࡜ࡋ࡚ࡶほᐹࡉࢀࡿྍ⬟ᛶࡀᣦ᦬ࡉࢀ࡚࠸
ࡿ[52,62]ࠋࡇࢀࡽࡢ⢭⚄㞀ᐖࡣࠊ࡚ࢇ࠿ࢇⓎస࡟⏤᮶ࡍࡿ⢭⚄⑕≧ࡢሙྜ࡜ࠊ࡚ࢇ࠿ࢇ࡟
⏤᮶ࡋ࡞࠸ࡀ⢭⚄⑕≧ࡀేⓎࡋ࡚࠸ࡿሙྜࡀ࠶ࡿ[29,33]ᡃࠋ ࡀᅜࡢ࡚ࢇ࠿ࢇᝈ⪅࡟࠾ࡅࡿ
23㸣࡟⢭⚄⑌ᝈࡀㄆࡵࡽࢀࠊࡑࡢෆヂࡣ⚄⤒⑕ᛶ㞀ᐖ 8㸣ࠊ⤫ྜኻㄪ⑕ 7㸣ࠊẼศ(ឤ᝟)
㞀ᐖ 1㸣࡞࡝࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[29-31]ࠋࡲࡓࠊ୰࡛ࡶᢚ࠺ࡘ≧ែ࡜୙Ᏻ≧ែࡀከࡃぢࡽࢀࠊ
Ḣ⡿ࡢሗ࿌࡟ࡼࢀࡤࠊ࡚ࢇ࠿ࢇ࡛ࡣ࠺ࡘ⑓ࡀ㧗⋡࡟ࡳࡽࢀࡿࠋ 
࡚ࢇ࠿ࢇࡣࠊࡑࡢ⤒㐣ࢆ㏣ࡗ࡚⥅⥆ⓗ࡟⬻Ἴ᳨ᰝࢆ⾜࠺ࡇ࡜ࡀ኱ษ࡛࠶ࡿ[4]ࠋᮏ◊✲
࡛ࡢ⿕᳨⪅ࡣ 9ேࡢෆࠊึデ᫬ࡢ୺⑓ྡࡣ⤫ྜኻㄪ⑕ 3ேࠊ⚄⤒⑕ 1ேࠊᢚ࠺ࡘ≧ែ 2
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ேࠊ࠺ࡘ⑓ 2ே࡛࠶ࡗࡓࠋࡋ࠿ࡋࠊ඲࡚ࡢ⿕᳨⪅࡟ࡣ⬻Ἴ᳨ᰝ࡛㛫Ḟᛶ✺ⓎᚊືἼࡀࡳ
ࡽࢀࡓࠋࡇࢀࡽࡢᝈ⪅ࡢ⢭⚄⑕≧ࡣ࡚ࢇ࠿ࢇⓎస࡟⏤᮶ࡍࡿࡶࡢ࠿ࠊࡲࡓࡣ࡚ࢇ࠿ࢇ࡟
ేⓎࡍࡿ⢭⚄㞀ᐖ࡟⏤᮶ࡍࡿࡶࡢࡢ࠸ࡎࢀ࠿࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋࡲࡓࠊ9౛୰ 7౛࡛ࠊ
ᢠ࡚ࢇ࠿ࢇ⸆ࢆฎ᪉ࡍࡿࡇ࡜࡟ࡼࡗ࡚⑕≧ࡀᨵၿࡋࡓࠋࡇࢀࡣ࡚ࠊ ࢇ࠿ࢇࡑࡢࡶࡢࡀᨵ
ၿࡋࡓࡇ࡜࡟ࡼࡿ⢭⚄ࡢᏳᐃ࡜ྠ᫬࡟ࠊᢠ࡚ࢇ࠿ࢇ⸆࡟ࡼࡿ᝟ືᏳᐃస⏝ࡸ⯆ዧ㙠㟼స
⏝࡟ࡼࡿࡶࡢࡢྍ⬟ᛶࡀ࠶ࡿࠋ 
 
2.4.2 ᖏᇦูࡢWCC್ 
␗ᖖἼࡣ⬻Ἴୖ࡟ᛴ⃭࡞ኚ໬ࢆࡶࡓࡽࡍࡔࡅ࡛࡞ࡃࠊ␗ᖖἼฟ⌧๓ࠊ⤊஢ᚋࡢ⫼ᬒ⬻
Ἴ࡟ᙳ㡪ࢆཬࡰࡋ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿ[7,26]ࠋ௒ᅇࡢ⤖ᯝ࡛ࡣࠊどᐹ⬻Ἴ࡛ࡣࠊ␗ᖖἼฟ
⌧๓ࠊ␗ᖖἼ⤊஢ᚋ࡟᫂ࡽ࠿࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ඲㟁ᴟ㛫ࡢ WCC ್ࡢẚ㍑࡛ࠊ
ࢩ࣮ࢱ 1 ᖏᇦࠊཬࡧࢩ࣮ࢱ 2 ᖏᇦ࡛ࡣࠊ␗ᖖἼฟ⌧୰(C)ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋ
ࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ⌧୰࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚
࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋ
 
2.4.3 㡿ᇦูᖏᇦูࡢWCC್ 
㡿ᇦู࡟᳨ウࡋࡓ⤖ᯝࡼࡾࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊෆഃ▮≧᪉ྥࠊ
እഃෙ≧᪉ྥࠊཬࡧෆഃෙ≧᪉ྥ࡛ࠊ␗ᖖἼฟ⌧๓(A)࡜ẚ㍑ࡋ࡚␗ᖖἼฟ⌧๓(B)ࠊ␗
ᖖἼฟ⌧୰(C)ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧┤๓࡛ࠊ๓㢌−ᚋ㢌㒊ཬࡧࠊ
㢌㡬−ഃ㢌㒊㛫࡛␗ᖖἼฟ⌧๓ 2−0⛊㛫࡟ࠊ㛵㐃ᛶࡀ᪤࡟㧗್ࢆ♧ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ⌧๓ࡢ๓඙࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆ⤒࡚␗ᖖἼࡀฟ⌧ࡉ
ࢀࡿࡇ࡜࡜ࡘ࡞ࡀࡿ࡜⪃࠼ࡽࢀࡿ[40]ࠋࡉࡽ࡟ࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏᇦࡢෆഃ
▮≧᪉ྥࠊཬࡧእഃෙ≧࡛ࡣࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫࡛㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ
๓㢌−ᚋ㢌㒊ཬࡧࠊഃ㢌−㢌㡬㒊㛫࡛ࠊ␗ᖖἼ㢮ఝࡢ≧ែࡀฟ⌧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ࡇࡢࡇ࡜ࡼࡾࠊ␗ᖖἼฟ⌧๓ࠊどᐹ⬻Ἴ࡛ࡣ୍ぢṇᖖ࡞⬻Ἴ࡟ぢ࠼ࡿࡀࠊෆഃ▮≧᪉ྥࠊ
እഃෙ≧᪉ྥࠊཬࡧෆഃෙ≧᪉ྥ࡛᪤࡟␗ᖖἼ㢮ఝࡢ≧ែࡀฟ⌧ࡋ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉ
ࢀࡓࠋ 
࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊእഃ▮≧᪉ྥࠊཬࡧእഃෙ≧᪉ྥ࡛ࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢ㛵
㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋどᐹ࡛ࡣࠊ୍ぢṇᖖ࡞⬻Ἴ࡟ぢ࠼ࡿࡀࠊ⬻ෆࡢṇᖖ࡞㒊఩㛫㛵㐃
ᛶࡀࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧࡛ῶᑡࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ 
ᕥྑࡢ㟁ᴟ࡟࠾ࡅࡿࢭࢢ࣓ࣥࢺ㛫ࡢ᳨ウ⤖ᯝ࡛ࡣࠊࢩ࣮ࢱ㸯ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏᇦ
ࡢᕥ༙⌫ഃཬࡧࠊྑ༙⌫ഃ㟁ᴟࡢࢭࢢ࣓ࣥࢺ㛫ẚ㍑࡛ࠊෆഃ▮≧᪉ྥࠊእഃෙ≧᪉ྥࠊ
ෆഃෙ≧᪉ྥࡢ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣ␗ᖖἼฟ⌧๓(A)࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ
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♧ࡋࡓࠋࡇࢀࡣࠊ඲㟁ᴟ㛫ࡢWCC್ẚ㍑࡜ྠᵝ࡟ࠊ␗ᖖἼฟ⌧୰࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ
࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋ 
ࡲࡓࠊᕥྑ㛫ࡢẚ㍑ࡢ⤖ᯝ࡛ࡣࠊෆഃෙ≧᪉ྥ࡟࠾࠸࡚ࠊᕥ༙⌫ഃࡢ㟁ᴟ㛫ࡢ WCC
್ࡣࠊྑ༙⌫ഃࡢ㟁ᴟ㛫ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓࠋࡇࡢࡇ࡜ࡼࡾࠊ๓
㢌―ᚋ㢌㒊࡟࠾࠸࡚ࠊᕥ༙⌫ഃ࡛ࡼࡾ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀ⪃࠼ࡽࢀࡓࠋ 
 
2.4.4 ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ 
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࡢ᭱኱ࡢ≉ᚩࡣࠊ2ࡘࡢಙྕࡢᵝࠎ࡞࿘Ἴᩘᡂศࡢ┦㛵
ศᕸࢆࠊ᫬㛫᝟ሗࢆኻ࠺ࡇ࡜࡞ࡃྲྀࡾฟࡍࡇ࡜ࡀ࡛ࡁࡿⅬ࡛࠶ࡿ[41]ࠋࡇࡢࡇ࡜ࡼࡾࠊᮏ
ゎᯒᡭἲࡣࠊᮏ⑕౛ࡢࡼ࠺࡞࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢࡳ࡞ࡽࡎࠊ✀ࠎࡢ⑓≧࡟ࡼࡿ✺Ⓨⓗ࡞
␗ᖖἼࡢゎᯒ࡟ࡶ⏝࠸ࡿࡇ࡜ࡀ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋᮏ✏࡛ࡣࠊ඲ᝈ⪅ࡢ␗ᖖἼࣃࢱ࣮
ࣥࡣ඲㡿ᇦ࡟␗ᖖἼࡀࡳࡽࢀࡿ㛫Ḟᛶ✺ⓎᚊືἼࡔࡗࡓࠋࡑࡢࡓࡵࠊ⫼ᬒ⑌ᝈ࡟ࡼࡽ࡞
࠸␗ᖖ⬻Ἴάືࡢᗈࡀࡾ᪉ࡢඹ㏻ࡢࣃࢱ࣮ࣥࢆࠊᖹᆒ್ࢆ⟬ฟࡍࡿࡇ࡜࡟ࡼࡗ࡚ㄪ࡭ࡓࠋ
ࡋ࠿ࡋ࡞ࡀࡽࠊᖹᆒ್ࢆ᥇⏝ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊ⑕౛ẖࡢ≉ᚩⓗ࡞ࣃࢱ࣮ࣥࡣኻࢃࢀࡿ
ࡇ࡜ࢆ␃ពࡋ࡞ࡅࢀࡤ࡞ࡽ࡞࠸ࠋࡑࢀࡣࠊ⑕౛ẖ࡟␗ᖖ⬻ἼάືࡢⓎ⏕㒊఩ࡸࠊ㡿ᇦ㛫
ࡢ⬻Ἴࡢ┦㛵ࡀ␗࡞ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࡓࡵ࡛࠶ࡿࠋ 
 
2.5 ⤖ㄽ 
ᮏ◊✲ࡢ⤖ᯝࡼࡾࠊࢩ࣮ࢱἼᖏᇦ࡟࠾࠸࡚ࠊ␗ᖖἼࢆㄆࡵ࡞࠸⬻Ἴࡢ㒊఩㛫㛵㐃
ᛶࡀቑຍࡋࡓሙྜࠊࡑࡢᚋ 2 ⛊௨ෆ࡟␗ᖖἼࡀฟ⌧ࡍࡿྍ⬟ᛶࡀ࠶ࡿ࡜ண ࡛ࡁࡿ
ࡇ࡜ࡀ♧၀ࡉࢀࡓࠋࡇࢀࡽࡢࡇ࡜ࡼࡾࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࡢ㡿ᇦู࣭ᖏ
ᇦูࡢゎᯒࡣࠊྛ⑕౛࡟࠾ࡅࡿ⑓ែࡢ≉ᚩⓗ࡞␗ᖖἼฟ⌧ࡢࣃࢱ࣮ࣥࢆ▱ࡿࡢ࡟᭷
ຠ࡞ᡭἲ࡛࠶ࡿ࡜࠸࠼ࡿࠋ
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➨3❶ ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟ 
࠾ࡅࡿ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸ࡓ 
⬻Ἴࡢ㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡢྍど໬ 
 
3.1 ⫼ᬒ࡜┠ⓗ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡣࠊⓎస᫬ࡔࡅ࡛࡞ࡃࠊⓎస㛫Ḟᮇ࡟ฟ⌧ࡍࡿࠋ࡚ࢇ࠿ࢇᛶ␗ᖖἼ
ࡀࠊ▷᫬㛫࡟ᩓⓎᛶ࡟ࡳࡽࢀࡿࡶࡢࡸࠊⓎసἼࡀࠊ㛗᫬㛫ᣢ⥆ࡍࡿⓎస㔜✚≧ែ࡞࡝ࡀ
࠶ࡾࠊᣢ⥆᫬㛫࡟㐪࠸ࡀ࠶ࡿ[3]ࠋࡇࡢ␗ᖖἼࡢᣢ⥆ࡀ㛗ᮇ࡟࡞ࡿ࡜ࠊ࡚ࢇ࠿ࢇⓎసࢆ⏕
ࡌࡿࡇ࡜ࡀ࠶ࡿ[4]ࠋࡉࡽ࡟⥆ࡃሙྜࠊ㔜✚≧ែ࡜࡞ࡗ࡚ࠊ᫃╧≧ែࢆᘬࡁ㉳ࡇࡍࡇ࡜ࡀ
࠶ࡿ[14]ࠋࡼࡗ࡚ࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ␗࡞ࡿ࡜ࠊ⬻ࡢ⑓ែࡀ␗࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡇࡢࡇ࡜ࡼࡾࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴάື࡟
ࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫࡟ࡼࡗ࡚␗࡞ࡿఱࡽ࠿ࡢኚ໬ࡀ㉳ࡗ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽ
ࢀࡿࠋࡇࡢࡼ࠺࡞࡚ࢇ࠿ࢇᛶ␗ᖖἼࢆ᳨ウࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊⓎసⓎ⏕※ࡢ఩⨨ྠᐃࡸࠊ
࡚ࢇ࠿ࢇ↔Ⅼࡢᒁᅾ໬ཬࡧⓎసἼࡢఏ᧛᝟ሗࠊ␗ᖖἼᙧែཬࡧ࿘Ἴᩘືែࡢほ ࡞࡝ࡀ
ྍ⬟࡜࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋ 
➨ 2❶ࡢ◊✲⤖ᯝࡼࡾࠊ␗ᖖἼฟ⌧୰ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࠊࢩ࣮ࢱἼᖏᇦ࡛
ࡣࠊ␗ᖖἼฟ⌧┤๓ࡢ㒊఩㛫㛵㐃ᛶࡀప್ࢆ♧ࡋ࡚࠾ࡾࠊ๓඙࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ
≧ែࢆᤊ࠼ࡿࡇ࡜ࡀ࡛ࡁࡓ[42]ࠋ 
ᮏ❶࡛ࡣ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟࠾ࡅࡿ⬻ࡢ⑓ែࡢ≉ᚩⓗ࡞ࣃࢱ࣮ࣥ
ࢆᢳฟࡍࡿࡓࡵ࡟ࠊ⢭⚄⑌ᝈࢆేⓎࡋࡓ࡚ࢇ࠿ࢇᝈ⪅ࡢ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ
␗ᖖἼ⤊஢ᚋࡢ⬻Ἴࡢ⤒᫬ⓗኚ໬ࢆࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚ࠊ⬻ෆࡢ㒊
఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆㄪ࡭ࠊᐃ㔞ⓗ࡟ゎᯒࡋࡓࠋ 
 
3.2 ᪉ἲ 
3.2.1 ᑐ㇟ 
ᑐ㇟ࡣ⬻Ἴୖ࡟࡚ࢇ࠿ࢇᛶ␗ᖖἼࡀࡳࡽࢀ࡚ࠊ ࢇ࠿ࢇ࡜デ᩿ࡉࢀࡓ⢭⚄⛉ࢡࣜࢽࢵࢡ
ࡢ 12 ேࡢእ᮶ᝈ⪅࡜ࡋࡓࠋᑐ㇟⪅ࡢ୰࡟ࡣࠊ⢭⚄⑌ᝈࢆేⓎࡋ࡚࠸ࡿࡶࡢࡶྵࡲࢀ
ࡓࠋ⬻Ἴ ᐃࢆ⾜࠺㝿࡟ࠊ⿕᳨⪅࡟࢖ࣥࣇ࢛࣮࣒ࢻ࣭ࢥࣥࢭࣥࢺࢆᐇ᪋ࡋࠊ᭩㠃࡟ࡼࡾ
ྠពࢆᚓࡓࠋᮏ◊✲ࡣࠊᯇᮏࢡࣜࢽࢵࢡࡢ೔⌮ጤဨ఍࡟ࡼࡗ࡚ᢎㄆࡉࢀࡓࠋ 
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3.2.2 ⬻Ἴ ᐃࣉࣟࢺࢥࣝ 
⬻Ἴィ࡟ࡣࠊEEG 9100(᪥ᮏග㟁♫〇)ࢆ⏝࠸ࠊᅜ㝿ᶆ‽㟁ᴟ㓄⨨ἲ(10−20 ἲ)࡟ᇶ࡙
ࡁࠊ୧⪥ᮕࢆᇶ‽㟁ᴟ࡜ࡋ࡚ࠊ19 㟁ᴟࡼࡾᏳ㟼㛢║᫬ࡢ⬻Ἴࢆ ᐃࡋࡓࠋ⬻Ἴࡣࠊ࡚
ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧୰ࠊཬࡧࡑࡢ๓ᚋࢆ ᐃࡋࡓࠋࢧࣥࣉࣜࣥࢢ࿘Ἴᩘࡣ 500 Hz࡜ࡋࠊ
Infinite Impulse Response(IIR㸸↓㝈࢖ࣥࣃࣝࢫᛂ⟅)ࣂࣥࢻࣃࢫࣇ࢕ࣝࢱࢆ⏝࠸࡚ࠊ࣮ࣟ
ࣃࢫࣇ࢕ࣝࢱࡣ 50 Hzࠊࣁ࢖ࣃࢫࣇ࢕ࣝࢱࡣ 0.5 Hz࡟タᐃࡋࡓࠋ 
ᅗ 3.1࡟ ᐃࣉࣟࢺࢥࣝࢆ♧ࡍࠋ⬻Ἴࡣࠊ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢
ᚋࡢ 3༊㛫ࢆ 1࢚࣏ࢵࢡ࡜ࡋࠊᮏ◊✲࡛ࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫࡟ࡼࡗ࡚ࠊ2ࡘࡢࢢ࣮ࣝ
ࣉ࡟ศ㢮ࡋࡓࠋ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ 2⛊௨ୖ 3⛊ᮍ‶ࡢ⬻Ἴࢆ Short Run࡜ࡋࠊ࡚ࢇ࠿ࢇ
ᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ 3⛊௨ୖࡢ⬻Ἴࢆ Long Run࡜ࡋࡓࠋゎᯒ᫬㛫ࡣࠊࡑࢀࡒࢀࢆ 2
⛊㛫ẖࡢࢭࢢ࣓ࣥࢺ࡟ศࡅࡓࠋ 
ᅗ 3.1(1)࡟♧ࡍ࡜࠾ࡾࠊShort Run࡛ࡣࠊゎᯒ༊㛫ࢆࠊ␗ᖖἼฟ⌧๓ 10⛊㛫(AࠊBࠊCࠊ
DࠊE)ࠊ␗ᖖἼฟ⌧୰ 2⛊㛫(F)ࠊ␗ᖖἼ⤊஢ᚋ 10⛊㛫(GࠊHࠊIࠊJࠊK)ࡢィ 22⛊㛫 11
ࢭࢢ࣓ࣥࢺ࡜ࡋࡓࠋ 
ᅗ 3.1(2)࡟♧ࡍ࡜࠾ࡾࠊLong Run࡛ࡣࠊゎᯒ༊㛫ࢆࠊ␗ᖖἼฟ⌧๓ 10⛊㛫(A’ࠊB’ࠊ
C’ࠊD’ࠊE’)ࠊ␗ᖖἼฟ⌧୰ 10⛊㛫(F’ࠊG’ࠊH’ࠊI’ࠊJ’)ࠊ␗ᖖἼ⤊஢ᚋ 10⛊㛫(K’ࠊL’ࠊ
M’ࠊN’ࠊO’)ࡢィ 30⛊㛫 15ࢭࢢ࣓ࣥࢺ࡜ࡋࡓࠋ 
 
 
ᅗ 3.1  ᐃࣉࣟࢺࢥࣝ
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3.2.3 ゎᯒࣉࣟࢺࢥࣝ 
⬻Ἴࡢ㒊఩㛫㛵㐃ᛶཬࡧࠊ᫬㛫ᕪࢆồࡵࡿࡓࡵ࡟ࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒ
(wavelet−crosscorrelation analysis)ࢆ⏝࠸ࡓࠋゎᯒ᪉ἲࡣࠊ➨ 2 ❶ ࢙࣮࢘ࣈࣞࢵࢺ┦஫
┦㛵ゎᯒࢆ⏝࠸ࡓ࡚ࢇ࠿ࢇᛶ␗ᖖἼࢆྵࡴ⬻Ἴࡢᖏᇦู㡿ᇦู㒊఩㛫㛵㐃ᛶࡢࠊ2.2.2
ゎᯒ᪉ἲࡢ 2.2.2.5 ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࡢᡭ㡰࡜ྠᵝ࡛࠶ࡿࠋ 
ᮏ◊✲࡛ࡣྛᝈ⪅࡟ࡘ࠸࡚ࠊ19㟁ᴟ㛫ࡢ඲࡚ࡢ⤌ྜࡏ( ଵଽ ଶ ൌ ͳ͹ͳ⤌ྜࡏ)࡟࠾ࡅࡿ㛵
㐃ᛶ(wavelet−crosscorrelation coefficients: WCC)ཬࡧ᫬㛫ᕪ(time−lag: LAG)ࢆồࡵࡓࠋ
WCC್ཬࡧ LAG್ࡢ⟬ฟ࡟ࡣࠊMatlab R2016ࢆ⏝࠸࡚⊂⮬࡟సᡂࡋࡓࣉࣟࢢ࣒ࣛࢆ౑
⏝ࡋࡓࠋゎᯒࡣ 2 ⛊ࡎࡘ⾜࠸ࠊ㟁ᴟẖࡢ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ(࢙࣮࢘ࣈࣞࢵࢺ
ࢫ࣌ࢡࢺࣝ)࡜ྛࠊ ࢭࢢ࣓ࣥࢺࡢ㟁ᴟ㛫ࡢ᭱኱ࡢWCC್ཬࡧ LAG್ࢆồࡵࡓࠋࡇࡢ᫬ࠊ
࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛࡣࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡢ 10%௨ୖࢆ᥇⏝ࡋࠊWCC್ࡢ㜈
್ࡣ 0.3௨ୖ࡟タᐃࡋࡓࠋࡉࡽ࡟ࠊ࠶ࡿ 2ࡘࡢ㟁ᴟ㛫࡛ࡢWCC್ࡀ 0.75௨ୖࡢ᫬ࡢࡳࠊ
ࡑࡢ㒊఩㛫࡛ࡢ 2ࡘࡢἼᙧࡢ LAG್ࢆ᥇⏝ࡋࡓࠋゎᯒᖏᇦࡣࠊ4−13 Hzࢆ 1 Hzྎẖ࡟
༊ษࡗ࡚ᖹᆒ್ࢆ⟬ฟࡋࡓ 10ᖏᇦࢆᑐ㇟࡜ࡋࠊᮏ◊✲࡛ࡣࠊ6.024−6.944 Hzࡢ 12ಶࡢ
࢙࣮࢘ࣈࣞࢵࢺࢫࢣ࣮ࣝ࡟࠾ࡅࡿ್ࢆᖹᆒࡋࡓ 6 Hzྎ࡜ࠊ8.065−8.929 Hzࡢ 7ಶࡢ࢙࢘
࣮ࣈࣞࢵࢺࢫࢣ࣮ࣝ࡟࠾ࡅࡿ್ࢆᖹᆒࡋࡓ 8 Hzྎࡢ 2࿘Ἴᩘᖏᇦࢆᑐ㇟࡜ࡋࡓࠋ 
 
3.2.3.1 ඲⿕᳨⪅ࡢ඲㟁ᴟ㛫࡛ࡢᖹᆒWCC್ࡢẚ㍑ 
Short Runཬࡧ Long Runู࡟ࠊ19㟁ᴟ㛫ࡢ඲࡚ࡢ⤌ྜࡏ࡟࠾ࡅࡿWCC್ࢆᖏᇦู࡟
⟬ฟࡋࠊ඲࡚ࡢ⿕᳨⪅࡟࠾ࡅࡿྠ㟁ᴟ㛫ࡢ⤌ྜࡏࡢWCC್ࢆࠊ࿘Ἴᩘᖏᇦẖ࡟ᖹᆒࡋࠊ
6 Hzྎ࡜ 8 HzྎࡢᖹᆒWCC್ࢆ⟬ฟࡋࡓࠋࡇࢀࡽࡢWCC್࡟ࡘ࠸࡚ࠊࢭࢢ࣓ࣥࢺ㛫
ࡢẚ㍑ࢆ⾜ࡗࡓࠋࢹ࣮ࢱᩘࡣࠊ㟁ᴟࡢ඲࡚ࡢ⤌ྜࡏᩘ࡛࠶ࡿ 171ಶ࡜࡞ࡗࡓࠋẚ㍑࡟ࡣࠊ
୍ඖ㓄⨨ศᩓศᯒ(one−way ANOVA)࡜ࠊከ㔜ẚ㍑࡟ Bonferroniἲࢆ⏝࠸ࡓࠋࡲࡓࠊከ㔜
ẚ㍑࡟࠾ࡅࡿ㐣ㄗࢆ⪃៖ࡍࡿࡓࡵ࡟ࠊFDRࢆไᚚࡍࡿBenjamini and Hochbergࡢ᪉ἲ(BH
ἲ)ࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ[51]ࠋ 
 
3.2.3.2 ⬻Ἴ㒊఩ูࡢ㟁ᴟ࡜௚㟁ᴟ㛫࡛ࡢᖹᆒWCC್ཬࡧᖹᆒ LAG್ 
๓㢌㒊ࠊ㢌㡬㒊ࠊഃ㢌㒊ཬࡧᚋ㢌㒊ࡢ㛵㐃ᛶࠊཬࡧ᝟ሗఏ᧛ࡢኚ໬ࢆ▱ࡿࡓࡵ࡟ࠊ඲
⿕᳨⪅ࡢ 6 Hzྎཬࡧ 8 HzྎࡢᖹᆒWCC್ཬࡧᖹᆒ LAG್ࢆࠊ๓㢌㒊ࡢ F3࡜ F4ࡢ 2
㟁ᴟࠊ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࠊഃ㢌㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟཬࡧࠊᚋ㢌㒊ࡢ O1࡜
O2 ࡢ 2 㟁ᴟࢆ୰ᚰ࡜ࡋࠊ௚㟁ᴟ࡜ࡢ⤌ྜࡏࢆ⬻ෆ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓࠋᅗ 3.2 ࡟㟁
ᴟࢆ♧ࡍࠋ 
඲⿕᳨⪅࡟ࡘ࠸࡚ࠊ๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࠊ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࠊഃ㢌
㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟཬࡧࠊᚋ㢌㒊ࡢ O1࡜ O2ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࠊ௚㟁ᴟ࡜ࡢ⤌ྜ
ࡏࡢᖹᆒ WCC ್ࢆࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࡓࠋẚ㍑࡟ࡣࠊ୍ඖ㓄⨨ศᩓศᯒ(one−way 
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ANOVA)ࠊከ㔜ẚ㍑࡟ Bonferroniἲࢆ⏝࠸ࡓࠋࡲࡓࠊከ㔜ẚ㍑࡟࠾ࡅࡿ㐣ㄗࢆ⪃៖ࡍࡿ
ࡓࡵ࡟ࠊFDRࢆไᚚࡍࡿ Benjamini and Hochbergࡢ᪉ἲ(BHἲ)ࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗ
ࡓ[51]ࠋ 
 
   
ᅗ 3.2 ୰ᚰ 2㟁ᴟ 
 
3.3 ⤖ᯝ 
3.3.1 ⿕᳨⪅᝟ሗ 
⿕᳨⪅ࡣ 12ே࡛ࠊ⏨ᛶ 3ேࠊዪᛶ 9ே࡛࠶ࡗࡓࠋᖺ㱋ࡣ 26−78ṓ࡛ࠊᖹᆒ 48.1±14.97
ṓ࡛࠶ࡗࡓࠋ⿕᳨⪅ 12ேࡢึデ᫬⑓ྡࡣࠊ࡚ࢇ࠿ࢇࡀ 3ேࠊᢚ࠺ࡘ≧ែࡀ 3ேࠊ⤫ྜ
ኻㄪ⑕ࡀ 3ேࠊ࠺ࡘ⑓ࡀ 2ேࠊ⚄⤒⑕ 1ே࡛࠶ࡗࡓࠋࡑࡢᚋࡢ⬻Ἴ᳨ᰝ࡟ࡼࡾࠊ⬻Ἴ␗
ᖖࡀㄆࡵࡽࢀࠊ඲࡚ࡢᝈ⪅ࡣ࡚ࠊ ࢇ࠿ࢇࡲࡓࡣ⢭⚄⑌ᝈࢆేⓎࡋࡓ࡚ࢇ࠿ࢇ࡜デ᩿ࡉࢀ
ࡓࠋᢞ⸆࡜ࡋ࡚࢚ࢳࢰ࣒ࣛࠊࣂࣝࣉࣟ㓟ࢼࢺ࣒ࣜ࢘➼ࡀᢞ୚ࡉࢀ࡚࠾ࡾࠊ12 ே୰ 8 ே
࡛ࠊᢠ࡚ࢇ࠿ࢇ⸆ࢆฎ᪉ࡍࡿࡇ࡜࡟ࡼࡗ࡚⑕≧ࡀᨵၿࡋࡓࠋࡲࡓࠊ12 ே୰ 4 ேࡢᝈ⪅
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ࡣࠊMRI(magnetic resonance imaging)࣭ MRA(magnetic resonance angiography)᳨ᰝࢆ⾜ࡗࡓ
⤖ᯝࠊ⬻ෆ࡟␗ᖖࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ඲࡚ࡢᝈ⪅࡟ࡣࠊ᫂ࡽ࠿࡞࡚ࢇ࠿ࢇⓎసࡣࡳࡽࢀ
࡞࠿ࡗࡓࡀࠊ⬻Ἴᡤぢ࡛Ⓨస㛫Ḟᮇ࡟ᗈỗᛶࡢ✺ⓎᚊືἼ(paroxysmal rhythmic activity)
ࡀㄆࡵࡽࢀࡓࠋ 
 
3.3.2 どᐹ⬻Ἴ 
඲⿕᳨⪅ࡢ⬻Ἴࡼࡾࠊ␗ᖖἼࡢぢࡽࢀࡿ31࢚࣏ࢵࢡࢆᢳฟࡋࠊShort RunཬࡧLong Run
࡟ศ㢮ࡋࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ 2⛊௨ୖ 3⛊ᮍ‶ࡢ Short Runࡣࠊ⿕᳨⪅ 12ே୰ 11
ே࡟ࡳࡽࢀࠊ࢚࣏ࢵࢡᩘࡣ 21ಶ࡜࡞ࡗࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ 3⛊௨ୖࡢLong Runࡣࠊ
⿕᳨⪅ 12ே୰ 6ே࡟ࡳࡽࢀࠊ࢚࣏ࢵࢡᩘࡣ 10ಶ࡜࡞ࡗࡓࠋゎᯒ࡟⏝࠸ࡓ␗ᖖἼࡣࠊ඲
㡿ᇦ࡟ࡳࡽࢀࡿ㛫Ḟᛶ✺ⓎᚊືἼ࡜ࡋࠊ┠ど࡟࡚ᢳฟࢆ⾜ࡗࡓࠋ 
ᅗ 3.3࡟ᐇ㝿࡟ゎᯒࢆ⾜ࡗࡓ Long Runࡢ⬻Ἴࡢ୍౛ࢆ♧ࡍࠋ⦪㍈࡟㟁ᴟࢆ♧ࡋࠊᶓ
㍈࡟᫬㛫ࢆ♧ࡍࠋ␗ᖖἼฟ⌧୰ࡢ⬻Ἴࡣࠊ4−7 Hz ࡢ㛫Ḟᛶ✺ⓎᚊືἼࡀࡳࡽࢀࠊ␗ᖖ
Ἴฟ⌧๓ཬࡧ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴࡣࠊ࢔ࣝࣇ࢓Ἴᡂศ࡛༨ࡵࡽࢀ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿࠋ 
 
 
ᅗ 3.3 Long Runࡢ␗ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊ⤊஢ᚋࡢ⬻Ἴࡢ 1౛ 
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3.3.3 ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ 
ᅗ 3.4࡟ Short Runࡢ␗ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊ⤊஢ᚋࡢ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛ(ࢫ
࣌ࢡࢺࣝ)ࡢ 1౛ࢆ♧ࡋࠊᅗ 3.5࡟ Long Runࡢ␗ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊ⤊஢ᚋࡢ࢙࣮࢘
ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛࡢ୍౛ࢆ♧ࡍࠋ⦪㍈ࡣ࿘Ἴᩘ[Hz]ࢆ♧ࡋࠊᶓ㍈ࡣ᫬㛫[⛊]ࢆ♧ࡍࠋ
ྛ㟁ᴟ࡛᭱኱ࢫ࣌ࢡࢺ್ࣝࡣ␗࡞ࡾࠊ⠊ᅖࡣ 4 Hz࠿ࡽ 15.152 Hzࡲ࡛ࡢ 93ࢫࢣ࣮ࣝෆ
࡛࠶ࡿࠋ㉥Ⰽ࡟㏆࡙ࡅࡤ㏆࡙ࡃ࡯࡝ࢫ࣌ࢡࢺ್ࣝࡣ㧗್ࢆ♧ࡋࠊ㟷Ⰽ࡟㏆࡙ࡅࡤ㏆࡙ࡃ
࡯࡝ࢫ࣌ࢡࢺ್ࣝࡣప್ࢆ♧ࡍࠋ(1)࡟๓㢌㒊(F3ࠊF4)ࢆࠊ(2)࡟㢌㡬㒊(P3ࠊP4)ࢆࠊ(3)
࡟ഃ㢌㒊(T3ࠊT4)ࢆࠊ(4)࡟ᚋ㢌㒊(O1ࠊO2)ࢆ♧ࡍࠋ 
 
3.3.3.1 Short Run 
ᅗ 3.4(1)࡟♧ࡍ㏻ࡾࠊShort Runࡢ㟁ᴟ F3ࠊF4࡛ࡣࠊ7−11 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧๓
6−8⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ4−8 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ࡢࣃ࣮࣡ࢫ
࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ7−9 Hzࡢ㛫࡛ࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝ
ࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.4(2)࡟♧ࡍ㏻ࡾࠊ㟁ᴟ P3࡛ࡣࠊ8−12 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧๓ 6−8⛊㛫ࡢࣃ࣮࣡
ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ4−8 Hz ࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್
ࢆ♧ࡋࡓࠋ㟁ᴟ P4࡛ࡣࠊ8−12 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧๓ 6−8⛊㛫ࠊ2−4⛊㛫ࠊ␗ᖖἼ
ฟ⌧୰ 2⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋࡲࡓࠊ␗ᖖ
Ἴฟ⌧୰ 2⛊㛫ࡢ 5−7 Hz࡛ࠊࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.4(3)࡟♧ࡍ㏻ࡾࠊ㟁ᴟ T3ࠊT4࡛ࡣࠊ4−7 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ࡢࣃ࣮࣡ࢫ࣌
ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.4(4)࡟♧ࡍ㏻ࡾࠊ㟁ᴟ O1ࠊO2࡛ࡣࠊ7.5−12 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧๓ 6−8⛊㛫ࠊ
␗ᖖἼฟ⌧୰ 2⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ 8−10⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
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ᅗ 3.4 Short Runࡢ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛࡢ 1౛
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3.3.3.2 Long Run 
ᅗ 3.5(1)࡟♧ࡍ㏻ࡾࠊLong Runࡢ㟁ᴟ F3ࠊF4࡛ࡣࠊ5−10 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧␗
ᖖἼฟ⌧୰ 0−2⛊㛫ࠊ4−6⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ8−11 Hzࡢ㛫࡛ࠊ
␗ᖖἼฟ⌧୰ 6−8⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.5(2)࡟♧ࡍ㏻ࡾࠊLong Runࡢ㟁ᴟ P3࡛ࡣࠊ6−11 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ 0−2
⛊㛫ࠊ8−10⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋࡲࡓࠊ㟁ᴟ P4࡛ࡶࠊ␗ᖖἼฟ⌧
୰ 8−10⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.5(3)࡟♧ࡍ㏻ࡾࠊLong Runࡢ㟁ᴟ T3࡛ࡣࠊ6−8 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ 0−4⛊
㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ㟁ᴟ T4࡛ࡣࠊ4−8 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰
0−2⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
ᅗ 3.5(4)࡟♧ࡍ㏻ࡾࠊLong Runࡢ㟁ᴟ O1ࠊO2࡛ࡣࠊ5−12 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰
0−2⛊㛫ࡢࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࠊ7−11 Hzࡢ㛫࡛ࠊ␗ᖖἼฟ⌧୰ 6−10⛊㛫
ࡢࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓࠋ 
 3.3.3.1࡛♧ࡋࡓ Short Runཬࡧࠊ3.3.3.2࡛♧ࡋࡓ Long Runࡢ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ
࣒ࣛࡢ⤖ᯝࡼࡾࠊᮏ◊✲࡛ࡣࠊ࡝ࡢ㟁ᴟ࡛ࡶࣃ࣮࣡ࢫ࣌ࢡࢺ್ࣝࡀ㧗್ࢆ♧ࡋࡓ 6 Hz
ྎ࡜ 8 Hzྎࡢ⤖ᯝࢆ♧ࡍࠋ 
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ᅗ 3.5 Long Runࡢ࢙࣮࢘ࣈࣞࢵࢺࢫࢣࣟࢢ࣒ࣛࡢ୍౛
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3.3.4 ᖏᇦูࡢWCC್ 
3.3.4.1 Bonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ 
ᅗ 3.6࡟඲⿕᳨⪅ࡢྠ㟁ᴟ㛫(N=171)࡟࠾ࡅࡿᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄
⨨ศᩓศᯒཬࡧ Bonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ⤖ᯝࢆ♧ࡍࠋ⦪㍈ࡣᖹᆒ
WCC ್ࢆ♧ࡋࠊ1.0 ࡟㏆࡙ࡃ࡯࡝㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡍࠋᶓ㍈ࡣࢭࢢ࣓ࣥࢺࢆ♧ࡋࠊ
ᅗࡢ⃰ῐࡣࢭࢢ࣓ࣥࢺࡢ≧ែ(ⓑ㸸␗ᖖἼฟ⌧๓ࠊ㯮㸸␗ᖖἼฟ⌧୰ࠊ⅊Ⰽ㸸␗ᖖἼ⤊
஢ᚋ)ࢆ♧ࡍࠋ᭷ពᕪࡢࣂ࣮࡟♧ࡉࢀ࡚࠸ࡿ(࣭ )༳ࡣࠊࡇࡢࢭࢢ࣓ࣥࢺࢆᇶ‽࡜ࡋ࡚᭷ព
ᕪࢆồࡵ࡚࠸ࡿࡇ࡜ࢆ♧ࡍࠋ(1)ࡣ Short Runࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ AࠊBࠊCࠊDࠊEࡣ␗
ᖖἼฟ⌧๓ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ F ࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊGࠊHࠊIࠊJࠊK ࡣࠊ␗ᖖἼ
⤊஢ᚋࢆ♧ࡍࠋ(2)ࡣ Long Runࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ A’ࠊB’ࠊC’ࠊD’ࠊE’ࡣ␗ᖖἼฟ⌧๓
ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ F’ࠊG’ࠊH’ࠊI’ࠊJ’ࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ K’ࠊL’ࠊM’ࠊ
N’ࠊO’ࡣ␗ᖖἼ⤊஢ᚋࢆ♧ࡍࠋ 
඲⿕᳨⪅࡟࠾ࡅࡿ 6 Hzྎࡢ Short Runࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶
ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 1870)=7.54, p<0.001)ࠋ6 Hzྎࡢ Long Runࡢศᩓศᯒࡢ⤖ᯝࠊ
ࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 2550)=7.91, p<0.001)ࠋ8 Hzྎࡢ Short 
Runࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 1870)=4.50, 
p<0.001)ࠋ8 Hzྎࡢ Long Runࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀ
ศ࠿ࡗࡓ(F(14, 2550)=4.91, p<0.001)ࠋ 
Bonferroni ἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 3.6(1)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅࡟࠾
ࡅࡿ 6 Hzྎࡢ Short Run࡛ࡣࠊ␗ᖖἼฟ⌧୰(F)ࡢWCC್ࡀ␗ᖖἼฟ⌧๓(AࠊBࠊCࠊDࠊ
E)ཬࡧ␗ᖖἼ⤊஢ᚋ(GࠊHࠊIࠊJࠊK)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࢭࢢ࣓
ࣥࢺ Eࡣ p<0.01, E௨እࡣ p<0.001)ࠋLong Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A’)ࡢWCC್࡜ẚ㍑
ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(D’)ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊJ’)ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢ WCC ್
ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࢭࢢ࣓ࣥࢺ J ࡣ p<0.01, J ௨እࡣ p<0.001)ࠋ␗ᖖἼฟ⌧๓(B’)ࡢ
WCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’)ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢ WCC ್ࡣ᭷ព࡟
㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.001, p<0.05, p<0.01)ࠋ␗ᖖἼฟ⌧๓(C’)ࡢ
WCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’)ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢ WCC ್ࡣ᭷ព࡟
㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.001, p<0.05, p<0.01)ࠋ␗ᖖἼฟ⌧๓(D’)ࡢ
WCC ್ࡣ␗ᖖἼฟ⌧๓(E’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋ␗ᖖἼ
ฟ⌧๓(E’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊJ’)ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢ
WCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࢭࢢ࣓ࣥࢺ J’ࡣ p<0.01, J’௨እࡣ p<0.001)ࠋ␗ᖖἼฟ⌧୰
(F’)ࡢ WCC ್ࡣ␗ᖖἼ⤊஢ᚋ(K’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(p<0.05)ࠋ
␗ᖖἼฟ⌧୰(G’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(D’)ࠊ␗ᖖἼฟ⌧୰(I’)ࠊ␗ᖖἼ⤊஢ᚋ(K’ࠊ
M’ࠊN’ࠊO’)࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, p<0.001, p<0.01, 
p<0.05, p<0.001)ࠋ 
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ᅗ 3.6(2)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅࡟࠾ࡅࡿ 8 Hzྎࡢ Short Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)
ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(E)ࠊ␗ᖖἼฟ⌧୰(F)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧
ࡋࡓ(࠸ࡎࢀࡶ p<0.05)ࠋྠᵝ࡟ࠊ␗ᖖἼฟ⌧๓(C)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(K)ࡢ WCC ್࡜
ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(E)ࠊ␗ᖖἼฟ⌧୰(F)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(࠸ࡎࢀ
ࡶ p<0.001)ࠋLong Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(L’ࠊ
N’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05)ࠋ␗ᖖἼฟ⌧๓(C’ࠊ
D’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ
㡰␒࡟ࠊp<0.05, p<0.01)ࠋ␗ᖖἼฟ⌧๓(E’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊ
J’)ཬࡧ␗ᖖἼ⤊஢ᚋ(K’ࠊL’ࠊN’ࠊO’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊ
p<0.05, p<0.05, p<0.05, p<0.01, p<0.001, p<0.001, p<0.05)ࠋ 
 
 
ᅗ 3.6 ᖏᇦูࡢ඲⿕᳨⪅ࡢ඲㟁ᴟ㛫ࡢᖹᆒWCC್ 
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3.3.4.2 Benjamini and Hochbergἲ࡟ࡼࡿከ㔜ẚ㍑ 
ከ㔜ẚ㍑࡟࠾ࡅࡿ㐣ㄗࢆ⪃៖ࡍࡿࡓࡵ࡟ࠊFDRࢆไᚚࡍࡿ BHἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ
⾜ࡗࡓࠋ6 Hzྎࠊཬࡧ 8Hzྎࡢ Short Runࠊཬࡧ Long Run࡟࠾ࡅࡿࠊ඲⿕᳨⪅ࡢ㟁ᴟ
㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ BHἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࡋࡓ⤖ᯝࢆ♧ࡍࠋq್ࢆ
ồࡵࡿࡓࡵࡢ p್⟬ฟ࡟ࡣࠊ୧ഃ t᳨ᐃࢆ⏝࠸ࡓࠋq್ࡢ᭷ពỈ‽ࡣ 5%࡜ࡋࡓࠋ()ෆࡢ
q್ࡣࠊẚ㍑ࡋࡓࢭࢢ࣓ࣥࢺࡢ⤖ᯝࡢ㡰␒ẖ࡟グ㍕ࡋ࡚࠸ࡿࠋ 
6 Hzྎࡢ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࡓ⤖ᯝࢆ⾲ 3.1
ཬࡧ⾲ 3.2 ࡟♧ࡍࠋ⾲ࡢ SGࡣ஧ࡘࡢࢭࢢ࣓ࣥࢺ㛫ࢆ♧ࡋ࡚࠾ࡾࠊ⾲஧ิ┠࡟ t ᳨ᐃࡢ
⤖ᯝࢆࠊ୕ิ┠࡟ BHἲࡢ⤖ᯝࢆ♧ࡍࠋ㯤Ⰽࡢࣁ࢖ࣛ࢖ࢺࡣࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶
ࡿࡇ࡜ࢆ♧ࡍࠋ()ෆࡢ q್ࡣࠊẚ㍑ࡋࡓࢭࢢ࣓ࣥࢺࡢ⤖ᯝࡢ㡰␒ẖ࡟グ㍕ࡋ࡚࠸ࡿࠋ 
⾲ 3.1࡟♧ࡍ㏻ࡾࠊShort Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓
(E)ཬࡧ␗ᖖἼฟ⌧୰(F)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05, 
q<0.001)ࠋ␗ᖖἼฟ⌧๓(CࠊD)ࡢ WCC್ࡣࠊ␗ᖖἼฟ⌧୰(F)ࡢ WCC್࡜ẚ㍑ࡋ࡚᭷
ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(࠸ࡎࢀࡶ q<0.001)ࠋ␗ᖖἼฟ⌧๓(E)ࡢ WCC ್ࡣࠊ␗ᖖ
Ἴฟ⌧୰(F)ཬࡧ␗ᖖἼ⤊஢ᚋ(I)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ
(q<0.001, q<0.05)ࠋ␗ᖖἼฟ⌧୰(F)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(GࠊHࠊIࠊJࠊK)ࡢWCC
್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.001)ࠋ 
⾲ 3.2࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(Dࠊ
E)ࠊ␗ᖖἼฟ⌧୰(FࠊGࠊHࠊIࠊJ)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(LࠊMࠊNࠊO)ࡢWCC್࡜ẚ㍑
ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(ࢭࢢ࣓ࣥࢺ I’ࠊM’ࠊO’㸸q<0.05, ࢭࢢ࣓ࣥࢺ D’ࠊN’㸸
q<0.01, ࡑࡢ௚ࢭࢢ࣓ࣥࢺ㸸q<0.001)ࠋ␗ᖖἼฟ⌧๓(B’ࠊC’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧
୰(D’)ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊJ’)ཬࡧ␗ᖖἼ⤊஢ᚋ(L’ࠊN’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚
᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(ࢭࢢ࣓ࣥࢺ D’ࠊN’㸸q<0.05, ࢭࢢ࣓ࣥࢺ H’ࠊJ’㸸q<0.01, 
ࡑࡢ௚ࢭࢢ࣓ࣥࢺ㸸q<0.001)ࠋ␗ᖖἼฟ⌧๓(D’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧୰(E’)ࠊ␗ᖖ
Ἴฟ⌧୰(G’)ཬࡧ␗ᖖἼ⤊஢ᚋ(K’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗ
ࡓ(q<0.01, q<0.01, q<0.05)ࠋ␗ᖖἼฟ⌧๓(E’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊ
I’ࠊJ’)ཬࡧ␗ᖖἼ⤊஢ᚋ(L’ࠊM’ࠊN’ࠊO’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀ
ࢃ࠿ࡗࡓ(ࢭࢢ࣓ࣥࢺ I’ࠊM’ࠊO’㸸q<0.05, ࢭࢢ࣓ࣥࢺ N’㸸q<0.01, ࡑࡢ௚ࢭࢢ࣓ࣥࢺ㸸
q<0.001)ࠋ␗ᖖἼฟ⌧୰(F’)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ⌧୰(G’ࠊI’)ཬࡧ␗ᖖἼ⤊஢ᚋ(K’ࠊ
M’ࠊO’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(ࢭࢢ࣓ࣥࢺ K’㸸q<0.01, ࡑ
ࡢ௚ࢭࢢ࣓ࣥࢺ㸸q<0.05)ࠋ␗ᖖἼฟ⌧୰(G’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧୰(H’ࠊI’ࠊJ’)ཬ
ࡧ␗ᖖἼ⤊஢ᚋ(K’ࠊL’ࠊM’ࠊN’ࠊO’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓ(ࢭࢢ࣓ࣥࢺ H’ࠊL’㸸q<0.05, ࢭࢢ࣓ࣥࢺ J’㸸q<0.01, ࡑࡢ௚ࢭࢢ࣓ࣥࢺ㸸q<0.001)ࠋ
␗ᖖἼฟ⌧୰(H’)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(K’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿ
ࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.01)ࠋ␗ᖖἼฟ⌧୰(I’)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢWCC್࡜
ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ␗ᖖἼฟ⌧୰(J’)ࡢWCC್ࡣࠊ␗ᖖ
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Ἴ⤊஢ᚋ(K’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ␗ᖖἼ⤊஢
ᚋ(K’)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓ(q<0.01)ࠋ␗ᖖἼ⤊஢ᚋ(L’)ࡢ WCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(M’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚
᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ␗ᖖἼ⤊஢ᚋ(L’)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ
(O’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ 
 
⾲ 3.1 6Hzྎ࡟࠾ࡅࡿ Short Runࡢ㟁ᴟ㛫ࡢᖹᆒWCC್(BHἲ) 
SG A-B A-C A-D A-E A-F A-G A-H A-I A-J A-K 
t್ 0.968  0.927  0.110  0.011  1.0103 0.528  0.414  0.992  0.075  0.314  
q್ 0.986  0.986  0.264  0.050  1.0103 0.671  0.629  0.992  0.242  0.604  
SG B-C B-D B-E B-F B-G B-H B-I B-J B-K C-D 
t್ 0.896  0.100  0.009  1.0103 0.501  0.391  0.960  0.068  0.293  0.145  
q್ 0.985  0.264  0.047  1.0103 0.671  0.629  0.986  0.234  0.597  0.320  
SG C-E C-F C-G C-H C-I C-J C-K D-E D-F D-G 
t್ 0.017  1.0103 0.601  0.482  0.935  0.102  0.379  0.339  1.0103 0.352  
q್ 0.068  1.0103 0.734  0.663  0.986  0.264  0.629  0.604  1.0103 0.604  
SG D-H D-I D-J D-K E-F E-G E-H E-I E-J E-K 
t್ 0.457  0.115  0.828  0.527  1.0103 0.062  0.094  0.012  0.473  0.107  
q್ 0.662  0.264  0.969  0.671  1.0103 0.228  0.264  0.050  0.663  0.264  
SG F-G F-H F-I F-J F-K G-H G-I G-J G-K H-I 
t್ 1.0103 1.0103 1.0103 1.0103 1.0103 0.855  0.537  0.261  0.736  0.423  
q್ 1.0103 1.0103 1.0103 1.0103 1.0103 0.980  0.671  0.552  0.881  0.629  
SG H-J H-K I-J I-K J-K ͤSGࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍ 
 t್ 0.885  0.079  0.323  0.401  0.885  
q್ 0.985  0.242  0.604  0.629  0.985  
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⾲ 3.2 6Hzྎ࡟࠾ࡅࡿ Long Runࡢ㟁ᴟ㛫ࡢᖹᆒWCC್(BHἲ) 
SG A’-B’ A’-C’ A’-D’ A’-E’ A’-F’ A’-G’ A’-H’ A’-I’ A’-J’ A’-K’ 
t್ 0.309  0.401  1.0103 0.881  1.0103 1.0103 1.0103 0.012  1.0103 0.144  
q್ 0.390  0.476  0.001  0.898  1.0103 1.0103 1.0103 0.028  1.0103 0.207  
SG A’-L’ A’-M’ A’-N’ A’-O’ B’-C’ B’-D’ B’-E’ B’-F’ B’-G’ B’-H’ 
t್ 1.0103 0.009  0.001  0.015  0.880  0.006  0.258  1.0103 1.0103 1.0103 
q್ 1.0103 0.022  0.003  0.031  0.898  0.018  0.343  1.0103 1.0103 0.001  
SG B’-I’ B’-J’ B’-K’ B’-L’ B’-M’ B’-N’ B’-O’ C’-D’ C’-E’ C’-F’ 
t್ 0.113  0.001  0.643  1.0103 0.093  0.018  0.137  0.005  0.338  1.0103 
q್ 0.177  0.004  0.703  1.0103 0.153  0.036  0.200  0.016  0.417  1.0103 
SG C’-G’ C’-H’ C’-I’ C’-J’ C’-K’ C’-L’ C’-M’ C’-N’ C’-O’ D’-E’ 
t್ 1.0103 1.0103 0.093  0.001  0.549  1.0103 0.076  0.015  0.113  1.0103 
q್ 1.0103 0.001  0.153  0.004  0.620  1.0103 0.131  0.031  0.177  0.001  
SG D’-F’ D’-G’ D’-H’ D’-I’ D’-J’ D’-K’ D’-L’ D’-M’ D’-N’ D’-O’ 
t್ 0.132  1.0103 0.337  0.295  0.603  0.024  0.202  0.305  0.709  0.232  
q್ 0.196  0.001  0.417  0.387  0.674  0.045  0.283  0.390  0.760  0.316  
SG E’-F’ E’-G’ E’-H’ E’-I’ E’-J’ E’-K’ E’-L’ E’-M’ E’-N’ E’-O’ 
t್ 1.0103 1.0103 1.0103 0.010  1.0103 0.120  1.0103 0.007  0.001  0.013  
q್ 1.0103 1.0103 1.0103 0.026  1.0103 0.185  1.0103 0.020  0.003  0.029  
SG F’-G’ F’-H’ F’-I’ F’-J’ F’-K’ F’-L’ F’-M’ F’-N’ F’-O’ G’-H’ 
t್ 0.020  0.617  0.012  0.341  1.0103 0.812  0.011  0.059  0.007  0.007  
q್ 0.040  0.682  0.028  0.417  0.001  0.852  0.027  0.103  0.019  0.018  
SG G’-I’ G’-J’ G’-K’ G’-L’ G’-M’ G’-N’ G’-O’ H’-I’ H’-J’ H’-K’ 
t್ 1.0103 0.002  1.0103 0.010  1.0103 1.0103 1.0103 0.051  0.663  0.001  
q್ 1.0103 0.005  1.0103 0.026  1.0103 1.0103 1.0103 0.092  0.718  0.005  
SG H’-L’ H’-M’ H’-N’ H’-O’ I’-J’ I’-K’ I’-L’ I’-M’ I’-N’ I’-O’ 
t್ 0.786  0.050  0.183  0.034  0.125  0.257  0.022  0.961  0.488  0.901  
q್ 0.833  0.092  0.260  0.064  0.190  0.343  0.043  0.961  0.564  0.910  
SG J’-K’ J’-L’ J’-M’ J’-N’ J’-O’ K’-L’ K’-M’ K’-N’ K’-O’ L’-M’ 
t್ 0.006  0.468  0.127  0.374  0.091  1.0103 0.224  0.058  0.305  0.021  
q್ 0.018  0.546  0.190  0.451  0.153  0.001  0.310  0.103  0.390  0.042  
SG L’-N’ L’-O’ M’-N’ M’-O’ N’-O’ ͤSGࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍ 
 t್ 0.096  0.014  0.508  0.859  0.404  
q್ 0.156  0.030  0.580  0.894  0.476  
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8 Hzྎࡢ Short Runࡢ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫࡛ẚ㍑ࡋࡓ
⤖ᯝ⾲ 3.3ཬࡧ⾲ 3.4࡟♧ࡍࠋ 
⾲ 3.3࡟♧ࡍ㏻ࡾࠊShort Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(E)
ཬࡧ␗ᖖἼฟ⌧୰(F)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(࠸ࡎࢀࡶ
q<0.01)ࠋ␗ᖖἼฟ⌧๓(B)ࡢ WCC ್ࡣࠊ␗ᖖἼฟ⌧๓(E)ཬࡧ␗ᖖἼฟ⌧୰(F)ࡢ WCC
್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05, q<0.01,)ࠋ␗ᖖἼฟ⌧๓(C)ࡢWCC
್ࡣࠊ␗ᖖἼฟ⌧๓(E)ࠊ␗ᖖἼฟ⌧୰(F)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(H)ࡢWCC್࡜ẚ㍑ࡋ࡚
᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.01, q<0.01, q<0.05)ࠋ␗ᖖἼฟ⌧๓(D)ࡢWCC್ࡣࠊ
␗ᖖἼฟ⌧๓(E)ཬࡧ␗ᖖἼฟ⌧୰(F)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓ(࠸ࡎࢀࡶ q<0.05)ࠋ␗ᖖἼฟ⌧๓(E)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(GࠊJࠊK)ࡢWCC
್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05, q<0.05, q<0.01)ࠋ␗ᖖἼฟ⌧୰(F)
ࡢ WCC ್ࡣࠊ␗ᖖἼ⤊஢ᚋ(GࠊIࠊJࠊK)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀ
ࢃ࠿ࡗࡓ(q<0.05, q<0.05, q<0.01, q<0.01)ࠋ␗ᖖἼ⤊஢ᚋ(H)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ
(K)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05)ࠋ 
⾲ 3.4࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(A’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧୰(F’)
ཬࡧ␗ᖖἼ⤊஢ᚋ(K’ࠊN’ࠊL’)ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ
(q<0.05, q<0.05, q<0.001, q<0.01)ࠋ␗ᖖἼฟ⌧๓(B’)ࡢWCC್ࡣࠊ␗ᖖἼฟ⌧๓(E’)ࡢ
WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.01)ࠋ␗ᖖἼฟ⌧๓(C’)ࡢ WCC
್ࡣࠊ␗ᖖἼ⤊஢ᚋ(L’ࠊN’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.01, 
q<0.05)ࠋ␗ᖖἼฟ⌧๓(D’)ࡢWCC್ࡣࠊ␗ᖖἼ⤊஢ᚋ(K’ࠊL’ࠊN’)ࡢWCC್࡜ẚ㍑ࡋ
࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.05, q<0.01, q<0.01)ࠋ␗ᖖἼฟ⌧๓(E’)ࡢWCC್
ࡣࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊJ’)ཬࡧ␗ᖖἼ⤊஢ᚋ(K’ࠊL’ࠊM’ࠊN’ࠊO’)ࡢWCC್࡜
ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(ࢭࢢ࣓ࣥࢺ H’ࠊM’㸸q<0.05, ࢭࢢ࣓ࣥࢺ F’ࠊ
G’ࠊJ’ࠊO’㸸q<0.01, ࡑࡢ௚ࢭࢢ࣓ࣥࢺ㸸q<0.001)ࠋ␗ᖖἼฟ⌧୰(I’)ࡢWCC್ࡣࠊ␗ᖖ
Ἴ⤊஢ᚋ(L’ࠊN’)ࡢWCC್࡜ẚ㍑ࡋ࡚᭷ព࡟ᕪࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ(q<0.01, q<0.05)ࠋ 
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⾲ 3.3 8Hzྎ࡟࠾ࡅࡿ Short Runࡢ㟁ᴟ㛫ࡢᖹᆒWCC್(BHἲ) 
SG A-B A-C A-D A-E A-F A-G A-H A-I A-J A-K 
t್ 0.658  0.368  0.441  0.001  1.0103 0.505  0.045  0.306  0.649  0.588  
q್ 0.804  0.533  0.622  0.006  0.003  0.695  0.129  0.469  0.804  0.752  
SG B-C B-D B-E B-F B-G B-H B-I B-J B-K C-D 
t್ 0.178  0.724  0.002  0.001  0.807  0.101  0.538  0.982  0.312  0.102  
q್ 0.328  0.820  0.012  0.006  0.854  0.248  0.721  0.982  0.469  0.248  
SG C-E C-F C-G C-H C-I C-J C-K D-E D-F D-G 
t್ 1.0103 1.0103 0.124  0.005  0.060  0.179  0.691  0.008  0.004  0.914  
q್ 0.001  0.001  0.262  0.022  0.166  0.328  0.820  0.028  0.017  0.931  
SG D-H D-I D-J D-K E-F E-G E-H E-I E-J E-K 
t್ 0.211  0.800  0.746  0.185  0.742  0.006  0.180  0.017  0.003  1.0103 
q್ 0.362  0.854  0.820  0.328  0.820  0.022  0.328  0.051  0.013  0.001  
SG F-G F-H F-I F-J F-K G-H G-I G-J G-K H-I 
t್ 0.002  0.104  0.008  0.001  1.0103 0.172  0.717  0.828  0.221  0.315  
q್ 0.013  0.248  0.028  0.008  0.001  0.328  0.820  0.859  0.369  0.469  
SG H-J H-K I-J I-K J-K ͤSGࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍ 
 t್ 0.113  0.010  0.561  0.113  0.311  
q್ 0.248  0.033  0.734  0.248  0.469  
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⾲ 3.4 8Hzྎ࡟࠾ࡅࡿ Long Runࡢ㟁ᴟ㛫ࡢᖹᆒWCC್(BHἲ) 
SG A’-B’ A’-C’ A’-D’ A’-E’ A’-F’ A’-G’ A’-H’ A’-I’ A’-J’ A’-K’ 
t್ 0.045  0.444  0.869  0.237  0.010  0.014  0.065  0.441  0.013  0.002  
q್ 0.134  0.622  0.931  0.374  0.048  0.056  0.162  0.622  0.056  0.010  
SG A’-L’ A’-M’ A’-N’ A’-O’ B’-C’ B’-D’ B’-E’ B’-F’ B’-G’ B’-H’ 
t್ 1.0103 0.054  1.0103 0.018  0.225  0.061  0.001  0.469  0.540  0.998  
q್ 1.0103 0.146  0.002  0.065  0.374  0.155  0.007  0.649  0.656  0.998  
SG B’-I’ B’-J’ B’-K’ B’-L’ B’-M’ B’-N’ B’-O’ C’-D’ C’-E’ C’-F’ 
t್ 0.275  0.503  0.193  0.011  0.987  0.046  0.671  0.540  0.048  0.067  
q್ 0.413  0.656  0.344  0.053  0.998  0.134  0.757  0.656  0.136  0.162  
SG C’-G’ C’-H’ C’-I’ C’-J’ C’-K’ C’-L’ C’-M’ C’-N’ C’-O’ D’-E’ 
t್ 0.086  0.266  0.964  0.079  0.016  1.0103 0.248  0.002  0.112  0.169  
q್ 0.184  0.405  0.998  0.176  0.064  0.003  0.383  0.013  0.218  0.305  
SG D’-F’ D’-G’ D’-H’ D’-I’ D’-J’ D’-K’ D’-L’ D’-M’ D’-N’ D’-O’ 
t್ 0.013  0.019  0.086  0.532  0.017  0.002  1.0103 0.073  1.0103 0.025  
q್ 0.056  0.067  0.184  0.656  0.065  0.013  0.001  0.170  0.002  0.082  
SG E’-F’ E’-G’ E’-H’ E’-I’ E’-J’ E’-K’ E’-L’ E’-M’ E’-N’ E’-O’ 
t್ 1.0103 1.0103 0.002  0.056  1.0103  1.0103 1.0103 0.001  1.0103 1.0103 
q್ 0.002  0.002  0.013  0.146  0.002  1.0103 1.0103 0.010  1.0103 0.002  
SG F’-G’ F’-H’ F’-I’ F’-J’ F’-K’ F’-L’ F’-M’ F’-N’ F’-O’ G’-H’ 
t್ 0.925  0.507  0.092  0.973  0.597  0.088  0.476  0.239  0.759  0.572  
q್ 0.982  0.656  0.185  0.998  0.688  0.184  0.649  0.374  0.839  0.675  
SG G’-I’ G’-J’ G’-K’ G’-L’ G’-M’ G’-N’ G’-O’ H’-I’ H’-J’ H’-K’ 
t್ 0.115  0.953  0.538  0.076  0.544  0.209  0.837  0.313  0.537  0.235  
q್ 0.219  0.998  0.656  0.173  0.656  0.360  0.906  0.457  0.656  0.374  
SG H’-L’ H’-M’ H’-N’ H’-O’ I’-J’ I’-K’ I’-L’ I’-M’ I’-N’ I’-O’ 
t್ 0.021  0.990  0.070  0.697  0.105  0.027  0.001  0.297  0.005  0.148  
q್ 0.070  0.998  0.166  0.779  0.209  0.086  0.007  0.440  0.025  0.272  
SG J’-K’ J’-L’ J’-M’ J’-N’ J’-O’ K’-L’ K’-M’ K’-N’ K’-O’ L’-M’ 
t್ 0.582  0.090  0.508  0.237  0.791  0.226  0.205  0.509  0.388  0.014  
q್ 0.679  0.184  0.656  0.374  0.865  0.374  0.359  0.656  0.559  0.056  
SG L’-N’ L’-O’ M’-N’ M’-O’ N’-O’ ͤSGࡣࢭࢢ࣓ࣥࢺࢆ♧ࡍ 
t್ 0.570  0.037  0.053  0.671  0.124  
q್ 0.675  0.115  0.146  0.757  0.232  
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3.3.5 ᖏᇦูࡢ୰ᚰ 2㟁ᴟู࡟࠾ࡅࡿᖹᆒWCC࡜ᖹᆒ LAGࡢ 
⬻ෆ࣐ࢵࣉ 
ᅗ 3.7ࠊ3.8ࠊ3.9ࠊཬࡧᅗ 3.10࡟඲⿕᳨⪅࡟࠾ࡅࡿᖏᇦู㟁ᴟูࡢᖹᆒWCC್ཬࡧᖹ
ᆒ LAG್ࢆࠊ⬻ෆ࣐ࢵࣉ࡟ࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ㟁ᴟ㛫ࡢ▮༳ࡢ⥺ࡢኴࡉࡣWCC
್ࡢ㧗పࢆ♧ࡋ࡚࠾ࡾࠊ⥺ࡀኴࡅࢀࡤ㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡋࠊ⥺ࡀ୰㛫ࡢኴࡉ࡛ࡣ㛵
㐃ᛶࡢ್ࡀ୰㛫࡛ࠊ⥺ࡀ⣽ࡅࢀࡤ㛵㐃ᛶࡀప࠸ࡇ࡜ࢆ♧ࡍࠋᅗ୰ࡢ▮༳ࡢኴࡉ࡟ᑐᛂࡍ
ࡿWCC್ࡢ⠊ᅖࡣྛࠊ ᖏᇦ࡛ࡢ᫬㛫ኚ໬ࢆ▱ࡿࡓࡵ࡟ࠊ㟁ᴟู࡛␗࡞ࡿᇶ‽ࢆ⏝࠸ࡓࠋ
ࡲࡓࠊ▮༳ࡢྥࡁࡣఏ᧛ࡢ᪉ྥࢆ♧ࡋ࡚࠾ࡾࠊ▮༳ࡢⰍࡣ LAG್ࡢ኱ᑠࢆ♧ࡍࠋ▮༳
ࡀ㟷Ⰽ࡞ࡽ᫬㛫ᕪࡢ್ࡀ኱ࡁࡃࠊ▮༳ࡀ⥳Ⰽ࡞ࡽ᫬㛫ᕪࡢ್ࡣ୰㛫࡛ࠊ▮༳ࡀ㉥Ⰽ࡞ࡽ
᫬㛫ᕪࡢ್ࡀᑠࡉࡃࠊ▮༳ࡀ㯤Ⰽ࡞ࡽ᫬㛫ᕪࡣࢮ࡛ࣟ࠶ࡿࠋᅗ୰ࡢ▮༳ࡢⰍ࡟ᑐᛂࡍࡿ
LAG್ࡢ⠊ᅖࡣྛࠊ ᖏᇦ࡛ࡢ᫬㛫ኚ໬ࢆ▱ࡿࡓࡵ࡟ࠊ㟁ᴟู࡛␗࡞ࡿᇶ‽ࢆ⏝࠸ࡓࠋ(1)
ࡣ Short Runࡢ⤖ᯝࢆ♧ࡍࠋࢭࢢ࣓ࣥࢺ AࠊBࠊCࠊDࠊEࡣ␗ᖖἼฟ⌧๓ࢆ♧ࡋࠊࢭࢢ
࣓ࣥࢺ Fࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊGࠊHࠊIࠊJࠊKࡣࠊ␗ᖖἼ⤊஢ᚋࢆ♧ࡍࠋ(2)ࡣ Long 
Runࡢ⤖ᯝࢆ♧ࡍࠋࢭࢢ࣓ࣥࢺ A’ࠊB’ࠊC’ࠊD’ࠊE’ࡣ␗ᖖἼฟ⌧๓ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ
F’ࠊG’ࠊH’ࠊI’ࠊJ’ࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ K’ࠊL’ࠊM’ࠊN’ࠊO’ࡣ␗ᖖἼ⤊
஢ᚋࢆ♧ࡍࠋ 
 
3.3.5.1 ๓㢌㒊 
ᅗ 3.7࡟඲⿕᳨⪅ࡢ 6 Hzྎ࡟࠾ࡅࡿࠊ๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚
㟁ᴟ࡜ࡢ⤌ྜࡏ(35 ⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒ WCC ್ཬࡧᖹᆒ LAG
್ࢆࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ 
ᅗ 3.7(1)࡟♧ࡍ㏻ࡾࠊShort Run ࡛ࡣࠊ␗ᖖἼฟ⌧୰(F)࡛ࠊྠഃ༙⌫඲యཬࡧᑐഃ༙
⌫࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼฟ⌧๓(AࠊBࠊCࠊDࠊE)ཬࡧ␗ᖖἼ⤊஢ᚋ(GࠊHࠊ
IࠊJࠊK)࡛ࡣࠊᑐഃ༙⌫ࡢ᝟ሗఏ᧛ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
ᅗ 3.7(2)࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊI’ࠊJ’)࡛ࠊᑐഃ༙⌫
࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓ᭱ࠋ ࡶከࡃࡳࡽࢀࡓࡢࡣ␗ᖖἼฟ⌧୰(G’)࡛ࠊ␗ᖖἼ⤊஢ᚋ(L’)
ࡶྠᵝࡢάືࡀࡳࡽࢀࡓࠋ 
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ᅗ 3.7 6 Hzྎࡢ๓㢌㒊ࢆ୰ᚰ࡜ࡋࡓ㟁ᴟ㛫ࡢWCC࡜ LAGࡢ࣐ࢵࣉ 
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3.3.5.2 㢌㡬㒊 
ᅗ 3.8࡟඲⿕᳨⪅ࡢ 8 Hzྎ࡟࠾ࡅࡿࠊ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚
㟁ᴟ࡜ࡢ⤌ྜࡏ(35 ⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒ WCC ್ཬࡧᖹᆒ LAG
್ࢆࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ 
ᅗ 3.8(1)࡟♧ࡍ㏻ࡾࠊShort Run࡛ࡣࠊ␗ᖖἼฟ⌧๓(E)ཬࡧ␗ᖖἼฟ⌧୰(F)࡛ࠊᑐഃ
༙⌫࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼ⤊஢ᚋ(G)࡛ࡣࠊᑐഃ༙⌫ࡢ᝟ሗఏ᧛ࡣࡳࡽࢀ࡞
࠿ࡗࡓࠋ 
ᅗ 3.8(2)࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ඲࡚ࡢࢭࢢ࣓ࣥࢺ࡛ࠊ㢌㡬㒊࠿ࡽྠഃ༙⌫඲య
࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊI’ࠊJ’)࡛ࡣࠊྠഃ༙⌫඲య࡬ࡢ᝟
ሗఏ᧛࡟ຍ࠼ࠊᑐഃ༙⌫࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ 
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ᅗ 3.8  8 Hzྎࡢ㢌㡬㒊ࢆ୰ᚰ࡜ࡋࡓ㟁ᴟ㛫ࡢWCC࡜ LAGࡢ࣐ࢵࣉ 
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3.3.5.3 ഃ㢌㒊 
ᅗ 3.9࡟඲⿕᳨⪅ࡢ 6 Hzྎ࡟࠾ࡅࡿࠊഃ㢌㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚
㟁ᴟ࡜ࡢ⤌ྜࡏ(35 ⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒ WCC ್ཬࡧᖹᆒ LAG
್ࢆࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ 
ᅗ 3.9(1)࡟♧ࡍ㏻ࡾࠊShort Run ࡛ࡣࠊ␗ᖖἼฟ⌧୰(F)࡛ࠊྑ༙⌫ഃ㢌㒊࠿ࡽྠഃ༙
⌫඲యཬࡧᑐഃ༙⌫࡬ࡢ᝟ሗఏ᧛ࡀከࡃࡳࡽࢀࡓࠋᖖἼฟ⌧๓(E)࡛ࡣࠊᕥ༙⌫ഃ㢌㒊
࠿ࡽᕥ༙⌫ഃෆཬࡧ୰ᚰ㒊࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼฟ⌧๓(AࠊBࠊCࠊD)ཬࡧ
␗ᖖἼ⤊஢ᚋ(GࠊHࠊIࠊJࠊK)࡛ࡣࠊᑐഃ༙⌫ࡢ᝟ሗఏ᧛ࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
ᅗ 3.9(2)࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊJ’)࡛ࠊ୧ഃ㢌㒊࠿
ࡽྠഃ༙⌫ཬࡧᑐഃ༙⌫࡬ࡢ᝟ሗఏ᧛ࡀከࡃࡳࡽࢀࡓ᭱ࠋ ࡶከࡃࡳࡽࢀࡓࡢࡣ␗ᖖἼฟ
⌧୰(G’)࡛ࠊ␗ᖖἼฟ⌧๓(D’)ࠊཬࡧ␗ᖖἼ⤊஢ᚋ(L’)ࡶྠᵝࡢάືࡀࡳࡽࢀࡓࠋ୍᪉ࠊ
␗ᖖἼฟ⌧๓(E’)ࠊ␗ᖖἼ⤊஢ᚋ(K’)࡛ࡣࠊࡇࡢࡼ࠺࡞ఏ᧛ഴྥࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 3.9 6 Hzྎࡢഃ㢌㒊ࢆ୰ᚰ࡜ࡋࡓ㟁ᴟ㛫ࡢWCC࡜ LAGࡢ࣐ࢵࣉ 
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3.3.5.4 ᚋ㢌㒊 
ᅗ 3.10࡟඲⿕᳨⪅ࡢ 8 Hzྎ࡟࠾ࡅࡿࠊᚋ㢌㒊ࡢ O1࡜ O2ࡢ㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚㟁
ᴟ࡜ࡢ⤌ྜࡏ(35 ⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒ WCC ್ཬࡧᖹᆒ LAG ್
ࢆࠊᖏᇦู࡟ࣉࣟࢵࢺࡋࡓ⤖ᯝࢆ♧ࡍࠋ 
ᅗ 3.10(1)࡟♧ࡍ㏻ࡾࠊShort Run࡛ࡣࠊ඲࡚ࡢࢭࢢ࣓ࣥࢺ࡛ࠊᚋ㢌㒊࠿ࡽ๓᪉ྥ࡬ࡢ᝟
ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼฟ⌧๓(E)ཬࡧ␗ᖖἼฟ⌧୰(F)࡛ࡣࠊᚋ㢌㒊࠿ࡽ๓᪉ྥ࡬ࡢ
᝟ሗఏ᧛࡟ຍ࠼ࠊᑐഃ༙⌫࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽࢀࡓࠋ 
ᅗ 3.10(2)࡟♧ࡍ㏻ࡾࠊLong Run࡛ࡣࠊ඲࡚ࡢࢭࢢ࣓ࣥࢺ࡛ࠊᚋ㢌㒊࠿ࡽ๓᪉ྥ࡬ࡢ᝟
ሗఏ᧛ࡀࡳࡽࢀࡓࠋ␗ᖖἼฟ⌧๓(E’)ࠊ␗ᖖἼฟ⌧୰(F’ࠊG’ࠊH’ࠊI’ࠊJ’)ཬࡧࠊ␗ᖖἼ
⤊஢ᚋ(O’)࡛ࡣࠊᚋ㢌㒊࠿ࡽ๓᪉ྥ࡬ࡢ᝟ሗఏ᧛࡟ຍ࠼ࠊᑐഃ༙⌫࡬ࡢ᝟ሗఏ᧛ࡀࡳࡽ
ࢀࡓࠋ 
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ᅗ 3.10 8 Hzྎࡢᚋ㢌㒊ࢆ୰ᚰ࡜ࡋࡓ㟁ᴟ㛫ࡢWCC࡜ LAGࡢ࣐ࢵࣉ
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3.3.6 ᖏᇦู㟁ᴟูࡢWCC್ 
ᅗ 3.11ࠊ3.12ࠊ3.13ࠊཬࡧᅗ 3.14࡟ࠊ6 Hzྎࠊཬࡧ 8Hzྎࡢ Short Runࠊཬࡧ Long Run
࡟࠾ࡅࡿࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄⨨ศᩓศᯒཬࡧ
Bonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ⤖ᯝࢆ♧ࡍࠋ⦪㍈ࡣᖹᆒWCC್ࢆ♧ࡋࠊ
1.0 ࡟㏆࡙ࡃ࡯࡝㛵㐃ᛶࡀ㧗࠸ࡇ࡜ࢆ♧ࡍࠋᶓ㍈ࡣࢭࢢ࣓ࣥࢺࢆ♧ࡋࠊᅗࡢ⃰ῐࡣࢭࢢ
࣓ࣥࢺࡢ≧ែ(ⓑ㸸␗ᖖἼฟ⌧๓ࠊ㯮㸸␗ᖖἼฟ⌧୰ࠊ⅊Ⰽ㸸␗ᖖἼ⤊஢ᚋ)ࢆ♧ࡍࠋ᭷
ពᕪࡢࣂ࣮࡟♧ࡉࢀ࡚࠸ࡿ(࣭)༳ࡣࠊࡇࡢࢭࢢ࣓ࣥࢺࢆᇶ‽࡜ࡋ࡚᭷ពᕪࢆồࡵ࡚࠸ࡿ
ࡇ࡜ࢆ♧ࡍࠋ(1)ࡣࠊ๓㢌㒊(F3ࠊF4)ࢆ♧ࡋࠊ(2)ࡣࠊ㢌㡬㒊(P3ࠊP4)ࢆ♧ࡋࠊ(3)ࡣࠊഃ㢌
㒊(T3ࠊT4)ࢆ♧ࡋࠊ(4)ࡣࠊᚋ㢌㒊(O1ࠊO2)ࢆ♧ࡍࠋShort Runࡣࠊࢭࢢ࣓ࣥࢺ AࠊBࠊCࠊ
DࠊEࡣ␗ᖖἼฟ⌧๓ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ Fࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊGࠊHࠊIࠊJࠊKࡣࠊ
␗ᖖἼ⤊஢ᚋࢆ♧ࡍࠋLong Runࡣࠊࢭࢢ࣓ࣥࢺ A’ࠊB’ࠊC’ࠊD’ࠊE’ࡣ␗ᖖἼฟ⌧๓ࢆ
♧ࡋࠊࢭࢢ࣓ࣥࢺ F’ࠊG’ࠊH’ࠊI’ࠊJ’ࡣ␗ᖖἼฟ⌧୰ࢆ♧ࡋࠊࢭࢢ࣓ࣥࢺ K’ࠊL’ࠊM’ࠊ
N’ࠊO’ࡣ␗ᖖἼ⤊஢ᚋࢆ♧ࡍࠋ 
 
3.3.6.1 6 Hzྎ Short Run 
ᅗ 3.11 ࡟ࠊ๓㢌㒊ࡢ F3࡜ F4 ࡢ 2 㟁ᴟࠊ㢌㡬㒊ࡢ P3 ࡜ P4 ࡢ 2 㟁ᴟࠊഃ㢌㒊ࡢ T3
࡜ T4ࡢ 2㟁ᴟࠊཬࡧᚋ㢌㒊ࡢ O1࡜ O2ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚㟁ᴟ࡜ࡢ⤌ྜࡏ(35
⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄⨨ศᩓศ
ᯒཬࡧBonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ6 HzྎࡢShort Runࡢ⤖ᯝࢆ♧ࡍࠋ 
๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 374)=1.83, p<0.05)ࠋ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࢆ୰
ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 
374)=3.31, p<0.001)ࠋഃ㢌㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖
ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F (10, 374)=2.50, p<0.01)ࠋᚋ㢌㒊ࡢ
O1࡜ O2ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶
ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F (10, 374)=2.34, p<0.05)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 3.11(1)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ๓
㢌㒊(F3ࠊF4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗ᖖἼฟ⌧୰(F)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ
␗ᖖἼฟ⌧๓(BࠊC)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(p<0.05)ࠋ 
ᅗ 3.11(2)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ㢌㡬㒊(P3ࠊP4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(F)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(BࠊCࠊDࠊE)ཬࡧࠊ␗ᖖἼ⤊஢ᚋ
(HࠊIࠊJࠊK)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.01, p<0.01, 
p<0.05, p<0.01, p<0.001, p<0.05, p<0.01)ࠋ 
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ᅗ 3.11(3)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢഃ㢌㒊(T3ࠊT4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(F)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧
ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05)ࠋ 
ᅗ 3.11(4)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢᚋ㢌㒊(O1ࠊO2)ࡢࠊᖹᆒ WCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ
␗ᖖἼฟ⌧୰(F)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(AࠊBࠊC)ཬࡧࠊ␗ᖖἼ⤊஢ᚋ(Hࠊ
IࠊK)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(ࢭࢢ࣓ࣥࢺ BࠊCࡣ p<0.01ࠊࡑࢀ௨እࡣ p<0.05)ࠋ 
 
 
ᅗ 3.11 ඲⿕᳨⪅ࡢ 6 Hzྎࡢ๓㢌㒊ࠊ㢌㡬㒊ࠊഃ㢌㒊ཬࡧᚋ㢌㒊ࡢ 
2㟁ᴟࢆ୰ᚰ࡜ࡋࡓ⤌ྜࡏ࡟࠾ࡅࡿ Short RunࡢᖹᆒWCC್ 
 
3.3.6.2 8 Hzྎ Short Run 
ᅗ 3.12 ࡟ࠊ๓㢌㒊ࡢ F3࡜ F4 ࡢ 2㟁ᴟࠊ㢌㡬㒊ࡢ P3 ࡜ P4ࡢ 2 㟁ᴟࠊഃ㢌㒊ࡢ T3
࡜ T4 ࡢ 2 㟁ᴟࠊཬࡧᚋ㢌㒊ࡢ O1 ࡜ O2 ࢆ୰ᚰ࡜ࡋ࡚ࠊ௚㟁ᴟ࡜ࡢ⤌ྜࡏ(35 ⤌ྜࡏ)
ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄⨨ศᩓศᯒཬࡧ
Bonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ 8 Hzྎࡢ Short Runࡢ⤖ᯝࢆ♧ࡍࠋ 
๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡣ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓ(F (10, 374)=1.08, p㸻0.38)ࠋ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࢆ
୰ᚰ࡜ࡋࡓ WCC ್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ
(F(10, 374)=2.66, p<0.001)ࠋഃ㢌㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒ
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ࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 374)=2.62, p<0.01)ࠋᚋ㢌㒊
ࡢ O1 ࡜ O2ࡢ 2 㟁ᴟࢆ୰ᚰ࡜ࡋࡓ WCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪ
ࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(10, 374)=1.52, p<0.05)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 3.12(1)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ๓
㢌㒊(F3ࠊF4)ࡢᖹᆒ WCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗ
ࡓࠋ 
ᅗ 3.12(2)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ㢌㡬㒊(P3ࠊP4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(F)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(CࠊD)ཬࡧ␗ᖖἼ⤊஢ᚋ(K)ࡢWCC
್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.05, p<0.05)ࠋ 
ᅗ 3.12(3)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢഃ㢌㒊(T3ࠊT4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(A)ࡢ WCC ್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧๓(E)ཬࡧࠊ␗ᖖἼฟ⌧୰(F)ࡢ WCC
್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(࠸ࡎࢀࡶ p<0.05)ࠋ 
ᅗ 3.12(4)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢᚋ㢌㒊(O1ࠊO2)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(C)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(F)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ
(p<0.05)ࠋ 
 
 
ᅗ 3.5 ඲⿕᳨⪅ࡢ 8 Hzྎࡢ๓㢌㒊ࠊ㢌㡬㒊ࠊഃ㢌㒊ཬࡧᚋ㢌㒊ࡢ 
2㟁ᴟࢆ୰ᚰ࡜ࡋࡓ⤌ྜࡏ࡟࠾ࡅࡿ Short RunࡢᖹᆒWCC್ 
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3.3.6.3 6 Hzྎ Long Run 
ᅗ 3.13 ࡟ࠊ๓㢌㒊ࡢ F3࡜ F4 ࡢ 2㟁ᴟࠊ㢌㡬㒊ࡢ P3 ࡜ P4ࡢ 2 㟁ᴟࠊഃ㢌㒊ࡢ T3
࡜ T4ࡢ 2㟁ᴟࠊཬࡧᚋ㢌㒊ࡢ O1࡜ O2ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚㟁ᴟ࡜ࡢ⤌ྜࡏ(35
⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄⨨ศᩓศ
ᯒཬࡧBonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ6 HzྎࡢLong Runࡢ⤖ᯝࢆ♧ࡍࠋ 
๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡣ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 510)=1.48, p㸻0.11)ࠋ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࢆ୰
ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 
510)=1.73, p=0.06)ࠋ㢌㒊ࡢ T3࡜ T4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊ
ࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 510)=4.16, p<0.001)ࠋᚋ㢌㒊ࡢ O1࡜
O2 ࡢ 2 㟁ᴟࢆ୰ᚰ࡜ࡋࡓ WCC ್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣ࡞࠸ࡇ
࡜ࡀศ࠿ࡗࡓ(F(14, 510)=1.34, p =0.65)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 3.13(1)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ๓
㢌㒊(F3ࠊF4)ࡢᖹᆒ WCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗ
ࡓࠋ 
ᅗ 3.13(2)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ㢌㡬㒊(P3ࠊP4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭ
ࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
ᅗ 3.13(3)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢഃ㢌㒊(T3ࠊT4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(A’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(G’ࠊJ’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ
♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.001, p<0.01)ࠋ␗ᖖἼฟ⌧๓(B’ࠊC’ࠊE’)ࡢWCC್࡜ẚ㍑
ࡋ࡚ࠊ␗ᖖἼฟ⌧୰(G’)ࡢ WCC ್ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.05, 
p<0.05, p<0.001)ࠋ␗ᖖἼฟ⌧୰(G’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(K’ࠊO’)ࡢWCC
್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(ࡑࢀࡒࢀ㡰␒࡟ࠊp<0.01, p<0.001)ࠋ␗ᖖἼฟ⌧୰(J’)ࡢ WCC
್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(K’)ࡢWCC್ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ(p<0.05)ࠋ 
ᅗ 3.13(4)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢᚋ㢌㒊(O1ࠊO2)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭ
ࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
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ᅗ 3.13 ඲⿕᳨⪅ࡢ 6 Hzྎࡢ๓㢌㒊ࠊ㢌㡬㒊ࠊഃ㢌㒊ཬࡧᚋ㢌㒊ࡢ 
2㟁ᴟࢆ୰ᚰ࡜ࡋࡓ⤌ྜࡏ࡟࠾ࡅࡿ Long RunࡢᖹᆒWCC್ 
 
3.3.6.4 8 Hzྎ Long Run 
ᅗ 3.14 ࡟ࠊ๓㢌㒊ࡢ F3࡜ F4 ࡢ 2㟁ᴟࠊ㢌㡬㒊ࡢ P3 ࡜ P4ࡢ 2 㟁ᴟࠊഃ㢌㒊ࡢ T3
࡜ T4ࡢ 2㟁ᴟࠊཬࡧᚋ㢌㒊ࡢ O1࡜ O2ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋ࡚ࠊ௚㟁ᴟ࡜ࡢ⤌ྜࡏ(35
⤌ྜࡏ)ࢆᢳฟࡋࠊ඲⿕᳨⪅ࡢ㟁ᴟ㛫ࡢᖹᆒWCC್ࢆࠊࢭࢢ࣓ࣥࢺ㛫ࡢ୍ඖ㓄⨨ศᩓศ
ᯒཬࡧBonferroniἲ࡟ࡼࡿከ㔜ẚ㍑ࢆ⏝࠸࡚ẚ㍑ࡋࡓ8 HzྎࡢLong Runࡢ⤖ᯝࢆ♧ࡍࠋ 
๓㢌㒊ࡢ F3࡜ F4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟
᭷ពᕪࡣ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 510)=1.36, p㸻0.17)ࠋ㢌㡬㒊ࡢ P3࡜ P4ࡢ 2㟁ᴟࢆ୰
ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 
510)=2.43, p<0.05)ࠋഃ㢌㒊ࡢT3࡜T4ࡢ 2㟁ᴟࢆ୰ᚰ࡜ࡋࡓWCC್ࡢศᩓศᯒࡢ⤖ᯝࠊ
ࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡀ࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ(F(14, 510)=1.77, p<0.05)ࠋᚋ㢌㒊ࡢ O1࡜
O2 ࡢ 2 㟁ᴟࢆ୰ᚰ࡜ࡋࡓ WCC ್ࡢศᩓศᯒࡢ⤖ᯝࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ពᕪࡣ࡞࠸ࡇ
࡜ࡀศ࠿ࡗࡓ(F(14, 510)=0.87, p =0.08)ࠋ 
Bonferonniἲࢆ⏝࠸࡚ከ㔜ẚ㍑ࢆ⾜ࡗࡓ࡜ࡇࢁࠊᅗ 3.14(1)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ๓
㢌㒊(F3ࠊF4)ࡢᖹᆒ WCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗ
ࡓࠋ 
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ᅗ 3.14(2)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢ㢌㡬㒊(P3ࠊP4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(I’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(K’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋ
ࡓ(p<0.05)ࠋ 
ᅗ 3.14(3)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢഃ㢌㒊(T3ࠊT4)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊ␗
ᖖἼฟ⌧๓(E’)ࡢWCC್࡜ẚ㍑ࡋ࡚ࠊ␗ᖖἼ⤊஢ᚋ(L’)ࡢWCC್ࡣ᭷ព࡟㧗್ࢆ♧ࡋ
ࡓ(p<0.05)ࠋ 
ᅗ 3.14(4)࡟♧ࡍ㏻ࡾࠊ඲⿕᳨⪅ࡢᚋ㢌㒊(O1ࠊO2)ࡢᖹᆒWCC್ࡢẚ㍑⤖ᯝ࡛ࡣࠊࢭ
ࢢ࣓ࣥࢺ㛫࡟᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࠋ 
 
 
ᅗ 3.14 ඲⿕᳨⪅ࡢ 8 Hzྎࡢ๓㢌㒊ࠊ㢌㡬㒊ࠊഃ㢌㒊ཬࡧᚋ㢌㒊ࡢ 
2㟁ᴟࢆ୰ᚰ࡜ࡋࡓ⤌ྜࡏ࡟࠾ࡅࡿ Long RunࡢᖹᆒWCC್ 
 
3.4 ⪃ᐹ 
3.4.1 ࡚ࢇ࠿ࢇ࡜⢭⚄⑕≧ 
࡚ࢇ࠿ࢇࡣᇶ♏⑌ᝈࡸ⬻ჾ㉁ᛶ㞀ᐖ࡚ࠊ ࢇ࠿ࢇࡢⓎస⑕≧࡞࡝ࡀ」㞧࡟⤡ࡳྜ࠸⬻࡟
ᙳ㡪ࢆ୚࠼ࠊ⑌ᝈࢆᘬࡁ㉳ࡇࡍ࡜࠸ࢃࢀ࡚࠸ࡿ[4,33,62]ࠋ࡚ࢇ࠿ࢇ࡟క࠺⢭⚄⑕≧ࡣࠊⓎ
స᫬௨እ࡟ࡶࠊⓎస┤๓ཬࡧ┤ᚋࠊⓎస㛫Ḟᮇ࡟ࡶฟ⌧ࡍࡿࠋⓎస┤๓࡟ฟ⌧ࡍࡿ⢭⚄
 ᐹ⪃ 4.3            㐃㛵㛫఩㒊ࡿࡅ࠾࡟࠸㐪ࡢ㛫᫬⥆ᣢ ❶3 ➨
 28
 
ᛶࢇ࠿ࢇ࡚ࡣ⩌≧⑕ࡢࡽࢀࡇࠊࢀࡽࡆ࠶ࡀ࡝࡞Ᏻ୙ࠊศẼࡘ࠺ᢚࠊែ≧᎘ᶵ୙ࠊࡣ≧⑕
ࡿ࠶࡛ᖖṇࡣἼ⬻ୖ⓶㢌ࠊ᫬ࡿ࠸࡚ࡋ⌧ฟࡀ≧⑕ࡢࡇࠋ]36,13,42[ࡿ࠸࡚ࢀࡤ࿧࡜⑕᎘ᶵ୙
ᶵ୙ᛶࢇ࠿ࢇ࡚ࠊࡓࡲࠋࡿ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࡋⓎ㢖ࡀᑕⓎసⓎࡣ࡛㐀ᵓୗ㉁⓶ࡢ⬻ࠊࡀ
⢭࡞ࡲࡊࡲࡉ࠸࡞ࡋ㐃㛵࡜సⓎࠊࡣࢀࡇࠋࡿ࠶ࡶ࡜ࡇࡿࢀࡽࡳࡶ࡟ᮇḞ㛫సⓎࠊࡣ⑕᎘
ᜍᛶసⓎࠊࡣ≧⑕⚄⢭᫬సⓎࠋ]46[ࡿ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࢀࡽࡳ࡚ࡋ⥆ᣢࡀᐖ㞀ࡢື⾜࣭⚄
ࢡࢵࢽࣃࠊࡣࢀࡇࠋࡿ࠶ࡀ࡜ࡇࡿࡍ࿊ࢆ≧⑕⚄⢭ࡀࡢࡶࡢࡑసⓎࢇ࠿ࢇ࡚ࠊ࡟࠺ࡼࡢᛧ
⑕ࡢࡑࠊࡣ≧⑕⚄⢭࠺క࡟ࢇ࠿ࢇ ࡚ࠊࡵࡓ࠸ከࡶ࡜ࡇࡿࢀࡉデㄗ࡜ᝈ⑌⚄⢭ࡢ࡝࡞సⓎ
 ࠋ]26,8[ࡿ࠶ࡀせᚲࡿࡍ៖⪃ࡶಀ㛵ⓗ㛫᫬࡜సⓎࢇ࠿ࢇ࡚ࠊࡃ࡞࡛ࡅࡔ≧
࠶࡛⪅ᝈࢇ࠿ࢇ࡚ࡓࡋⓎేࢆᝈ⑌⚄⢭ࡣࡓࡲࢇ࠿ࢇ ࡚ࠊࡣ⪅᳨⿕ࡓࡋ࡜㇟ᑐ࡛✲◊ᮏ
࠸࡚ࡗᣢࢆኚ⑓ࢇ࠿ࢇ࡚࡟ⓗᅾ₯ࠊࡣ⪅ᝈࡓࡗ࠿࡞ࢀࡉ᩿デ࡜ࢇ࠿ࢇ࡚࡟᫬デ ึࠋࡓࡗ
ࡓ࠸࡚ࡋⓎేࠊ࡟ࡵࡓࡓࡗ࠿࡞ࢀࡽࡳࡀసⓎࢇ࠿ࢇ࡚ࠊ࡚ࡋ࡜≧⑕ᗋ⮫࡞࠿ࡽ᫂ࠊࡀࡓ
࠿ࢇ ࡚ࠊࡣ≧⑕⚄⢭ࡢࡽࢀࡇࠋࡿࢀࡽ࠼⪃࡜ࡓ࠸࡚ࢀࡽࡳ࡟ᬒ๓࡚ࡋ࡜≧⑕ࡀᐖ㞀⚄⢭
ࡿ࠶࡛ࡢࡶࡿࡍ᮶⏤࡟ᐖ㞀⚄⢭ࡿࡍⓎే࡟ࢇ࠿ࢇ ࡚ࠊ࠿ࡢࡶࡿࡍ᮶⏤࡟ᐖ㞀⚄⢭ࡢᛶࢇ
 ࠋࡿ࠶ࡀᛶ⬟ྍ
 
 Ἴ⬻࡜ࢇ࠿ࢇ࡚ 2.4.3
᪉⒪἞ࠊ➼ᐃุᯝຠࠊᐃỴࡢ㔞ᐜࠊᢥ㑅ࡢ⸆ࢇ࠿ࢇ࡚ᢠࠊࡣぢᡤἼ⬻ࡢ⪅ᝈࢇ࠿ࢇ࡚
ࠋ]51[ࡿ࡞࡜ᶆᣦ࡞せ㔜ࠊࡶ࡚࠸࠾࡟ᐃỴࡢ஢⤊ࡸ⥆⥅ࡢ⒪἞ࡓࡲࠊࢀࡉ࡜⪃ཧࡢ࡚ࡋ࡜㔪
ᝈࡢ㸣74 ࡢయ඲ࠊ࡚ࡗࡼ࡟⒪἞⸆ࢇ࠿ࢇ࡚ᢠࡢ┠๣1ࠊ࡚࠸࠾࡟⪅ᝈࢇ࠿ࢇ࡚ࡢ⒪἞ᮍ
Ἴ⬻ࡶ࡚ࡋၿᨵࡣ≧⑕ࢇ࠿ࢇ ࡚ࠊࡓࡲࠋ]56[ࡿ࠸࡚ࢀࡉ࿌ሗࡀ࡜ࡇࡿࢀࡉไᢚࡀసⓎ࡛⪅
࠺ࡏࡉ⌧Ⓨ෌ࢆసⓎࢇ࠿ࢇ ࡚ࠊࡣἼᖖ␗ᛶࢇ࠿ࢇ࡚࡞࠺ࡼࡢࡇࠋࡿ࠶ࡀ࡜ࡇࡿṧࡣᖖ␗
࡟㌟⮬⪅ᝈࠊࡓࡲࠊࡾ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࡋ♧ࢆ࡜ࡇࡿ࠸࡚ࡋᅾ₯ࡀㄪኻ⬟ᶵ⬻࡞࠺ࡼࡿ
 ࠋ]4-3[ࡿ࠶ࡀᛶ⬟ྍࡿ࠸࡚ࡌ⏕ࡀసⓎࢇ࠿ࢇ࡚ࡢᗘ㍍࠸࡞ࡢぬ⮬ࡣ
ࡓࡋၿᨵࡀ≧⑕⚄⢭࡚ࡗࡼ࡟࡜ࡇࡿࡍ᪉ฎࢆ⸆ࢇ࠿ࢇ࡚ᢠࠊ࡚࠸࠾࡟⪅㇟ᑐࡢ✲◊ᮏ
࡟⸆ࢇ࠿ࢇ࡚ᢠࠊ࡟᫬ྠ࡜ᐃᏳࡢ⚄⢭ࡿࡼ࡟࡜ࡇࡓࡋၿᨵࡀࡢࡶࡢࡑࢇ࠿ࢇ ࡚ࠊࡣ⪅ᝈ
᫬デึࠊࡣே4 ࡢෆࡢ⪅᳨⿕ࠊࡓࡲࠋࡿ࠶ࡀᛶ⬟ྍࡿ࠶࡛ࡢࡶࡿࡼ࡟⏝సᐃᏳ⚄⢭ࡿࡼ
ࠊࡋ࠿ࡋࠋࡓࡗ࠿࡞ࢀࡽࡳࡣᖖ␗ࠊࡀࡓࡗ⾜ࢆᰝ᳨ ARM࣭IRMࠊ࡚ࡋ࡜ࡘ୍ࡢᰝ᳨ࡢ
࡟ⓗ⯡୍ࠊࡣ࡛ᝈ⑌⬻ࠋࡓࢀࡽࡳࡀἼᖖ␗ᛶࢇ࠿ࢇ࡚ࠊ࡚࠸࠾࡟Ἴ⬻ᐹどࡢ⪅ᝈࡢ࡚඲
࠸࠾࡟ᰝ᳨ⓗ⬟ᶵࡢ࡝࡞ᅗ☢⬻ࡸἼ⬻ࠊࡶࡾࡼ࡚࠸࠾࡟ᰝ᳨ⓗᏛែᙧࡢ࡝࡞IRMࡸTC
⪅㇟ᑐࡢ✲◊ᮏࠋ]04,41[ࡿ࠸࡚ࢀࡉ᦬ᣦࡀ࡜ࡇࡿࡵࡌࡣࢀࡽࡳࡀᖖ␗࡟ᮇ᫬࠸᪩ࡾࡼࠊ࡚
 ࠋࡿࢀࡽ࠼⪃࡜ࡿ࠼࠸ࡀ࡜ࡇࡢᵝྠࠊࡶࡽ࠿
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3.4.3 ␗ᖖἼฟ⌧୰ཬࡧࡑࡢ๓ᚋࡢ㒊఩㛫㛵㐃ᛶ࡜᝟ሗఏ᧛ 
࡚ࢇ࠿ࢇⓎసࡣࠊ⬻ࡢᚤ⣽࡞㞀ᐖ࡟ࡼࡗ࡚ᘬࡁ㉳ࡇࡉࢀࡿ[4]ࠋࡇࡢⓎస࡟ࡣࠊ⣽⬊⭷
࡟Ⓨ⌧ࡍࡿ࢖࢜ࣥࢳࣕࣥࢿࣝࡸཷᐜయࡀ῝ࡃ㛵୚ࡍࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ[66]࡚ࠋ ࢇ࠿ࢇᛶ
␗ᖖἼฟ⌧┤๓࡟ࠊព㆑ࣞ࣋ࣝࡢኚືࡀࡳࡽࢀࠊࡑࡢ┤ᚋ࡟␗ᖖἼࡀฟ⌧ࡋ࠺ࡿࡇ࡜ࡀ
ᣦ᦬ࡉࢀ࡚࠾ࡾࠊ⬻ࡢࢽ࣮ࣗࣟࣥࡸࢢࣜ࢔⣽⬊➼ࡢ⚄⤒⣽⬊㛫࡟࠾࠸࡚ࠊ⯆ዧᛶ㐣⛬࡜
ᢚไᛶ㐣⛬ࡀ୙ᆒ⾮࡞≧ែ࡜࡞ࡾࠊᢚไᛶ㐣⛬ࡀῶᑡࡋࠊ⯆ዧᛶ㐣⛬ࡀඃ఩࡜࡞ࡾࠊ␗
ᖖἼࡀฟ⌧ࡋ࠺ࡿࡇ࡜ࡀᣦ᦬ࡉࢀ࡚࠸ࡿ[3,67-68]ࠋ⣽⬊እࡢ࣒࢝ࣜ࢘ࡢ㐣๫࡞ቑຍࡣࠊᛴ
㏿࡞ࢽ࣮ࣗࣟࣥ࠿ࡽࡢᨺ㟁ࢆ୰Ṇࡍࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[43]ࠋᛴ㏿࡞࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ
⌧๓ࡢ⬻Ἴࡣࠊࡼࡾ୙Ᏻᐃ࡞ືࡁࢆࡋ࡚࠾ࡾࠊ␗ᖖἼ࡬ࡢⓎ㐩ࡣ⯆ዧᛶ࡜ᢚไᛶࡢᆒ⾮
ࡀᔂࢀࡿࡔࡅ࡛࡞ࡃࠊࣂࣛࣥࢫࡢ୙Ᏻᐃ࡞≧ែࢆ⤒࡚㉳ࡇࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ[3-4,38]ࠋࡇ
ࡢࡼ࠺࡟ࠊࢽ࣮ࣗࣟࣥࡸࢢࣜ࢔⣽⬊ࡢάືᛶࠊࢳࣕࢿࣝᛶ㉁ࡢኚ໬ࠊ⬻ෆࡢ⚄⤒⣽⬊㛫
ࡸ⚄⤒ᅇ㊰⥙ࡢᙧᡂࣃࢱ࣮ࣥࡸࢿࢵࢺ࣮࣡ࢡࡢ␗ᖖ࡞࡝ࠊ࣑ࢡࣟ࡞⏕≀Ꮫⓗഃ㠃ࡢ␗ᖖ
ࡀࡳࡽࢀࠊ⢭⚄⑕≧ࡢཎᅉ࡜࡞ࡿ࡜ྠ᫬࡟ࠊ⬻Ἴ␗ᖖ࡜ࡋ࡚ࡶほ ࡉࢀࡿྍ⬟ᛶࡀᣦ᦬
ࡉࢀ࡚࠸ࡿ[3-4,67]ࠋ 
௒ᅇࡢ⤖ᯝࡼࡾࠊShort Runཬࡧ Long Run࡛ࡣࠊ␗ᖖἼฟ⌧㛤ጞ᫬ࡢ㛵㐃ᛶࡀ␗ᖖἼ
ฟ⌧๓ཬࡧ␗ᖖἼ⤊஢ᚋ࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟
㛵ࢃࡽࡎࠊ␗ᖖἼ㛤ጞ᫬࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸
ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋ 
ഃ㢌㒊ཬࡧᚋ㢌㒊᳨࡛ウࡋࡓ⤖ᯝࡼࡾࠊShort Run࡛ࡣࠊഃ㢌㒊ཬࡧᚋ㢌㒊࡟࠾࠸࡚ࠊ
␗ᖖἼฟ⌧┤๓࡜␗ᖖἼฟ⌧୰ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋࡲࡓࠊ᝟ሗఏ᧛ࡢᗈࡀ
ࡾࡀࠊ༙⌫ෆ࡟␃ࡲࡽࡎࠊᑐഃ༙⌫࡬ࡶከࡃࡳࡽࢀࡓࠋഃ㢌㒊ཬࡧᚋ㢌㒊࡟࠾࠸࡚ࠊ␗
ᖖἼฟ⌧๓ 0−2⛊㛫ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣ୍ぢṇᖖ࡟ࡳ࠼ࡿࡀࠊ᪤࡟␗ᖖ࡞㒊఩㛫㛵㐃ᛶ
ཬࡧ᝟ሗఏ᧛ࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼ࡟㢮ఝࡋࡓ⌧㇟ࡀ␗ᖖ
Ἴฟ⌧┤๓࡟᪤࡟⌧ࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋLong Run ࡛ࡣࠊഃ㢌㒊
࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧୰ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࠊ᝟ሗఏ᧛ࡀ༙⌫ෆࠊཬࡧᑐഃ༙
⌫࡬ࡶᗈࡀࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡉࡽ࡟ࠊ␗ᖖἼฟ⌧๓ 2−4 ⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ
2−4 ⛊㛫࡛ࡶ㢮ఝࡢ≧ែࡀࡳࡽࢀࡓࠋᚋ㢌㒊࡟࠾࠸࡚ࡶࠊ␗ᖖἼ⤊஢ᚋ࡟ࡶᗈ⠊ᅖ࡟ࠊ
᝟ሗఏ᧛ࡀ༙⌫ෆࠊཬࡧᑐഃ༙⌫࡬ࡶᗈࡀࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࡢࡇ࡜ࡼࡾࠊ␗
ᖖἼ㢮ఝࡢ≧ែࡀ␗ᖖἼฟ⌧๓ࡔࡅ࡛࡞ࡃࠊ⤊஢ᚋ࡟ࡶฟ⌧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿࠋᮏ
◊✲ࡢ⤖ᯝࡣࠊ␗ᖖἼฟ⌧๓ࡢ๓඙࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆ⤒࡚␗ᖖἼࡀฟ⌧ࡍ
ࡿ࡜࠸࠺ඛ⾜◊✲ࢆࠊᨭᣢࡍࡿぢゎࡔ࡜⪃࠼ࡿࡇ࡜ࡀ࡛ࡁࡿ[12,15,62]ࠋᮏ◊✲ࡢඛ⾜◊✲
࡜ࡢ┦㐪Ⅼࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗࠸ሙྜ࡛ࡣࠊ⤊஢ᚋ࡟ࡶ␗ᖖἼฟ⌧୰࡜㢮ఝࡢ≧
ែࡀฟ⌧ࡋ࡚࠸ࡿ࡜࠸࠺ࡇ࡜ࡀࠊ᪂ࡓ࡟ศ࠿ࡗࡓⅬ࡛࠶ࡾࠊࡇࡢⅬࡀᮏ◊✲ࡢ᪂つᛶ࡛
࠶ࡿࠋ
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ୖグࡼࡾࠊShort Runࡢሙྜࠊ␗ᖖἼฟ⌧ 2⛊๓࠿ࡽ᪤࡟ᢚไᛶ㐣⛬ࡀῶᑡࡋࠊ⯆ዧ
ᛶ㐣⛬ࡀ㧗ࡲࡾࠊ␗ᖖἼฟ⌧ࢆᘬࡁ㉳ࡇࡋࡓ࡜⪃࠼ࡽࢀࡿࠋShort Run ࡢ␗ᖖἼ⤊஢ᚋ
ࡣࠊࡍࡄ࡟ᢚไᛶ㐣⛬ࡀඃ఩࡜࡞ࡾࠊ⯆ዧᛶ㐣⛬ࡣῶᑡࡋࡓࡓࡵࠊᏳ㟼≧ែ࡟ᡠࡗࡓ࡜
⪃࠼ࡽࢀࡿࠋ୍᪉ࠊLong Run࡛ࡣࠊഃ㢌㒊࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧๓ 2−4⛊㛫࡛⯆ዧᛶ
㐣⛬ࡀ㧗ࡲࡾࠊ␗ᖖἼ㢮ఝࡢ≧ែ࡟࡞ࡗࡓࡀࠊ␗ᖖἼฟ⌧๓ 0−2⛊㛫࡛ᢚไᛶ㐣⛬ࡀ㧗
ࡲࡾ୍᪦ࠊ␗ᖖἼฟ⌧ࡀᢚไࡉࢀࡓ࡜⪃࠼ࡽࢀࡿࠋࡑࡢᚋࠊ0−2⛊㛫࡛⯆ዧᛶ㐣⛬ࡀඃ
఩࡜࡞ࡾࠊ␗ᖖἼࡀฟ⌧ࡋࡓ࡜⪃࠼ࡽࢀࡿࠋLong Runࡢ␗ᖖἼ⤊஢ᚋ࡟ࡣࠊ2−4⛊ᚋ࡟
෌ࡧ⯆ዧᛶ㐣⛬ࡀ㧗ࡲࡗ࡚␗ᖖἼ㢮ఝࡢ≧ែࢆᘬࡁ㉳ࡇࡋ࡚࠸ࡿࠋࡇࡢࡼ࠺࡞㒊఩㛫㛵
㐃ᛶཬࡧ᝟ሗఏ᧛ࡢቑຍࡣࠊ␗ᖖἼ㢮ఝࡢ≧ែ࡛࠶ࡾࠊ␗ᖖἼฟ⌧ࡢ‽ഛ≧ែ࡛࠶ࡿ࡜
⪃࠼ࡽࢀࡿࠋ௨ୖࡢࡇ࡜ࡼࡾࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸ࡣࠊ␗ᖖ⬻Ἴࡢฟ⌧๓࠾ࡼࡧ⤊
஢ᚋ࡟⬻ෆ࡛⏕ࡌࡿᢚไ㐣⛬࡜⯆ዧ㐣⛬ࡢᆒ⾮ࡀ㛵୚ࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡿࠋ 
 
3.5 ⤖ㄽ 
ᮏ◊✲࡛ࡣࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ฼⏝ࡋࠊ⬻Ἴࡢ࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ
᝟ሗఏ᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣኚ໬ࡀศ࠿ࡽ࡞࠿ࡗࡓᚤ⣽࡞⬻Ἴάືࡢኚ
໬ࢆᢳฟࡋࠊ␗ᖖἼࡢ₯ᅾⓗ࡞‽ഛ≧ែࢆྍど໬ࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ 
ලయⓗ࡟ࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗࠸ሙྜࠊ␗ᖖἼฟ⌧┤๓ 0−2⛊㛫࡟ࠊ㒊఩㛫㛵㐃
ᛶཬࡧ᝟ሗఏ᧛ࡢపୗ࡜ࠊ␗ᖖἼ⤊஢ 2−4⛊ᚋ࡟㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡢቑຍࡀㄆ
ࡵࡽࢀࡓࠋ㒊఩㛫㛵㐃ᛶࡢቑຍࡀぢࡽࢀࡿ᫬ࠊഃ㢌㒊࡟࠾ࡅࡿ 6 Hzᖏᇦࡢ᝟ሗఏ᧛ࡣࠊ
㏻ᖖ࡛ࡣࡳࡽࢀ࡞࠿ࡗࡓ༙⌫ෆཬࡧᑐഃ༙⌫࡬ࡢᗈࡀࡾࡀࡳࡽࢀࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫
ࡢ㐪࠸ࡣࠊ␗ᖖ⬻Ἴࡢฟ⌧๓࠾ࡼࡧ⤊஢ᚋ࡟⬻ෆ࡛⏕ࡌࡿᢚไ㐣⛬࡜⯆ዧ㐣⛬ࡢᆒ⾮ࡀ
㛵୚ࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋࡉࡽ࡟ࠊᮏᡭἲࢆ⏝࠸࡚࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ᝟ሗఏ
᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡗ࡚ࠊᣢ⥆᫬㛫ࡢ㐪࠺࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢฟ⌧ࡢண ࡶᤊ࠼ࡿࡇ࡜
ࡀྍ⬟࡛࠶ࡿ࡜♧၀ࡉࢀࡓࠋ 
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➨4❶ ⥲ᣓ 
࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴάື࡟ࡣࠊఱࡽ࠿ࡢኚ
໬ࡀ㉳ࡗ࡚࠸ࡿྍ⬟ᛶࡀ࠶ࡿࠋᮏ༤ኈㄽᩥ࡛ࡣࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡟ࡘ࠸࡚ࠊಙྕฎ⌮
Ꮫⓗゎᯒᡭἲࢆ⏝࠸࡚ࠊ␗ᖖἼฟ⌧୰ࠊཬࡧࡑࡢ๓ᚋࡢ⬻Ἴࢆᐃ㔞ⓗ࡟ㄪ࡭ࠊ࡚ࢇ࠿ࢇ
ᛶ␗ᖖἼⓎ⏕ࡢ࣓࢝ࢽࢬ࣒ࡢゎ᫂ࢆ┠ⓗ࡜ࡋࡓࠋ 
➨ 2❶࡛ࡣࠊ⢭⚄⑌ᝈᝈ⪅࡟⌧ࢀࡿ࡚ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧᫬ࡢ⬻ෆࡢ㒊఩㛫㛵㐃ᛶࡢ
≉ᚩࢆヲࡋࡃㄪ࡭ࡿࡓࡵ࡟࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓ࠊฟ⌧୰ࠊ⤊஢ᚋࡢ⬻Ἴ࡟ࡘ࠸࡚ࠊ
࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ಀᩘࢆồࡵࡓࠋ 
ࡑࡢ⤖ᯝࠊ඲㟁ᴟ㛫ࡢWCC್ࡢẚ㍑࡛ࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏᇦ࡛ࡣࠊ␗
ᖖἼฟ⌧୰(C)ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ⌧୰࡟ࠊ␗ᖖἼฟ⌧
๓ࡢṇᖖ᫬࡛ࡣࡳࡽࢀ࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ
ྍ⬟ᛶࡀ⪃࠼ࡽࢀࡓࠋ㡿ᇦู࡟᳨ウࡋࡓ⤖ᯝ࡛ࡣࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏᇦ࡛
ࡣࠊෆഃ▮≧᪉ྥࠊእഃෙ≧᪉ྥࠊཬࡧෆഃෙ≧᪉ྥ࡛ࠊ␗ᖖἼฟ⌧๓(A)࡜ẚ㍑ࡋ࡚
␗ᖖἼฟ⌧๓(B)ࠊ␗ᖖἼฟ⌧୰(C)ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋ␗ᖖἼฟ⌧┤๓࡛ࠊ
๓㢌−ᚋ㢌㒊ཬࡧࠊ㢌㡬−ഃ㢌㒊㛫࡛␗ᖖἼฟ⌧๓ 2−0 ⛊㛫࡟ࠊ㛵㐃ᛶࡀ᪤࡟㧗್ࢆ♧
ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼฟ⌧๓ࡢ๓඙࡜ࡶ࠸࠼ࡿ␗ᖖἼ㢮ఝࡢ≧ែࢆ
⤒࡚␗ᖖἼࡀฟ⌧ࡉࢀࡿࡇ࡜࡜ࡘ࡞ࡀࡿ࡜⪃࠼ࡽࢀࡓࠋࡉࡽ࡟ࠊࢩ࣮ࢱ 1ᖏᇦࠊཬࡧࢩ
࣮ࢱ 2ᖏᇦࡢෆഃ▮≧᪉ྥࠊཬࡧእഃෙ≧࡛ࡣࠊ␗ᖖἼ⤊஢ᚋ 2-4⛊㛫࡛㛵㐃ᛶࡀ㧗್
ࢆ♧ࡋࡓࠋࡇࢀࡣࠊ๓㢌―ᚋ㢌㒊ཬࡧࠊഃ㢌―㢌㡬㒊㛫࡛ࠊ␗ᖖἼ㢮ఝࡢ≧ែࡀฟ⌧ࡋ
࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋࡇࡢࡇ࡜ࡼࡾࠊ␗ᖖἼฟ⌧๓ࠊどᐹ⬻Ἴ࡛ࡣ୍ぢṇᖖ࡞⬻Ἴ࡟ぢ
࠼ࡿࡀࠊෆഃ▮≧᪉ྥࠊእഃෙ≧᪉ྥࠊཬࡧෆഃෙ≧᪉ྥ࡛᪤࡟␗ᖖἼ㢮ఝࡢ≧ែࡀฟ
⌧ࡋ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ࢔ࣝࣇ࢓ 2ᖏᇦ࡛ࡣࠊእഃ▮≧᪉ྥࠊཬࡧእഃෙ≧᪉ྥ
࡛ࠊ␗ᖖἼฟ⌧๓(AࠊB)ࡢ㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋどᐹ࡛ࡣࠊ୍ぢṇᖖ࡞⬻Ἴ࡟ぢ࠼ࡿ
ࡀࠊ⬻ෆࡢṇᖖ࡞㒊఩㛫㛵㐃ᛶࡀ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧࡛ῶᑡࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗ
ࡓࠋᕥྑࡢ㟁ᴟ࡟࠾ࡅࡿࢭࢢ࣓ࣥࢺ㛫ࡢ᳨ウ⤖ᯝ࡛ࡣࠊࢩ࣮ࢱ㸯ᖏᇦࠊཬࡧࢩ࣮ࢱ 2ᖏ
ᇦࡢᕥ༙⌫ഃཬࡧྑࠊ ༙⌫ഃ㟁ᴟࡢࢭࢢ࣓ࣥࢺ㛫ẚ㍑࡛ࠊෆഃ▮≧᪉ྥࠊእഃෙ≧᪉ྥࠊ
ෆഃෙ≧᪉ྥࡢ␗ᖖἼฟ⌧୰(C)ࡢ WCC ್ࡣ␗ᖖἼฟ⌧๓(A)࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ
♧ࡋࡓࠋࡇࢀࡣࠊ඲㟁ᴟ㛫ࡢWCC್ẚ㍑࡜ྠᵝ࡟ࠊ␗ᖖἼฟ⌧୰࡟ࠊ㏻ᖖ࡛ࡣࡳࡽࢀ
࡞࠸⣽⬊㛫ࡢ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿࠋࡲ
ࡓࠊᕥ༙⌫ࠊྑ༙⌫㛫ࡢẚ㍑ࡢ⤖ᯝ࡛ࡣࠊෆഃෙ≧᪉ྥ࡟࠾࠸࡚ࠊᕥ༙⌫ഃࡢ㟁ᴟ㛫ࡢ
WCC ್ࡣࠊྑ༙⌫ഃࡢ㟁ᴟ㛫ࡢ WCC ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓࠋࡇࡢࡇ࡜ࡼ
ࡾࠊ๓㢌―ᚋ㢌㒊࡟࠾࠸࡚ࠊᕥ༙⌫ഃ࡛ࡼࡾ␗ᖖ࡞㛵㐃ᛶࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀ⪃࠼
ࡽࢀࡓࠋ௨ୖࡢ஦࠿ࡽࠊ࡚ࢇ࠿ࢇᝈ⪅࡟࠾࠸࡚ࠊࢩ࣮ࢱἼᖏᇦ࡛␗ᖖἼࢆㄆࡵ࡞࠸⬻Ἴ
ࡢ㒊఩㛫㛵㐃ᛶࡀቑຍࡋࡓሙྜࠊࡑࡢᚋ 2⛊௨ෆ࡟␗ᖖἼࡀฟ⌧ࡍࡿྍ⬟ᛶࡀ࠶ࡿ࡜ண
 ࡛ࡁࡿࡇ࡜ࡀ♧၀ࡉࢀࡓࠋ 
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➨ 3❶࡛ࡣ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟࠾ࡅࡿ≉ᚩⓗ࡞ࣃࢱ࣮ࣥࢆᢳฟࡍ
ࡿࡓࡵ࡟ࠊ࡚ࢇ࠿ࢇᝈ⪅ࡢ␗ᖖἼฟ⌧๓ࠊ␗ᖖἼฟ⌧୰ࠊ␗ᖖἼ⤊஢ᚋࡢ⬻Ἴࡢ⤒᫬ⓗ
ኚ໬ࢆࠊ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚⬻ෆࡢ㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆㄪ࡭ࠊ
ᐃ㔞ⓗ࡟ゎᯒࡋࡓࠋ 
ࡑࡢ⤖ᯝࠊ␗ᖖἼࡢᣢ⥆᫬㛫࡟㛵ಀ࡞ࡃࠊ␗ᖖἼฟ⌧㛤ጞ᫬ࡢ㛵㐃ᛶࡀ␗ᖖἼฟ⌧๓
ཬࡧ␗ᖖἼ⤊஢ᚋ࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓࠋ⬻ࡢ㡿ᇦ᳨ู࡛ウࡋࡓ⤖ᯝࡼࡾࠊഃ㢌㒊ཬ
ࡧᚋ㢌㒊࡛ࡣࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ▷࠸ሙྜࠊ␗ᖖἼฟ⌧┤๓࡜␗ᖖἼฟ⌧୰ࡢ㒊఩㛫
㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࡓࠋࡲࡓࠊ᝟ሗఏ᧛ࡢᗈࡀࡾࡀࠊ༙⌫ෆ࡟␃ࡲࡽࡎࠊᑐഃ༙⌫࡬ࡶ
ከࡃࡳࡽࢀࡓࠋഃ㢌㒊ཬࡧᚋ㢌㒊࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧๓ 0−2⛊㛫ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣ
୍ぢṇᖖ࡟ࡳ࠼ࡿࡀࠊ᪤࡟␗ᖖ࡞㒊఩㛫㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࡀᙧᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀࢃ
࠿ࡗࡓࠋࡇࢀࡣࠊ␗ᖖἼ࡟㢮ఝࡋࡓ⌧㇟ࡀ␗ᖖἼฟ⌧┤๓࡟᪤࡟⌧ࢀ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ
࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗࠸ሙྜ࡛ࡣࠊഃ㢌㒊࡟࠾࠸࡚ࠊ␗ᖖἼฟ⌧
୰ࡢ㒊఩㛫㛵㐃ᛶࡀ㧗್ࢆ♧ࡋࠊ᝟ሗఏ᧛ࡀ༙⌫ෆࠊཬࡧᑐഃ༙⌫࡬ࡶᗈࡀࡗ࡚࠸ࡿࡇ
࡜ࡀࢃ࠿ࡗࡓࠋࡉࡽ࡟ࠊ␗ᖖἼฟ⌧๓ 2−4⛊㛫ࠊ␗ᖖἼ⤊஢ᚋ 2−4⛊㛫࡛ࡶ㢮ఝࡢ≧ែ
ࡀࡳࡽࢀࡓࠋᚋ㢌㒊࡟࠾࠸࡚ࡶࠊ␗ᖖἼ⤊஢ᚋ࡟ࡶᗈ⠊ᅖ࡟ࠊ᝟ሗఏ᧛ࡀ༙⌫ෆࠊཬࡧ
ᑐഃ༙⌫࡬ࡶᗈࡀࡗ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡇࡢࡇ࡜ࡼࡾࠊ␗ᖖἼ㢮ఝࡢ≧ែࡀ␗ᖖἼ
ฟ⌧๓ࡔࡅ࡛࡞ࡃࠊ⤊஢ᚋ࡟ࡶฟ⌧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡓࠋ௨ୖࡢ஦࠿ࡽࠊ␗ᖖἼࡢᣢ
⥆᫬㛫ࡀ▷࠸ሙྜࡣࠊ␗ᖖἼฟ⌧ 2⛊๓࠿ࡽ᪤࡟ᢚไᛶ㐣⛬ࡀῶᑡࡋࠊ⯆ዧᛶ㐣⛬ࡀ㧗
ࡲࡾࠊ␗ᖖἼฟ⌧ࢆᘬࡁ㉳ࡇࡋࡓ࡜⪃࠼ࡽࢀࡓࠋ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗࠸ሙྜࡣࠊ␗ᖖ
Ἴ⤊஢ 2−4⛊ᚋ࡟෌ࡧ⯆ዧᛶ㐣⛬ࡀ㧗ࡲࡗ࡚ࠊ␗ᖖἼ㢮ఝࡢ≧ែࢆᘬࡁ㉳ࡇࡋ࡚࠾ࡾࠊ
₯ᅾⓗ࡞␗ᖖἼฟ⌧ࡢ‽ഛ≧ែ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋࡇࡢࡇ࡜ࡼࡾࠊ␗ᖖἼࡢᣢ⥆᫬㛫
ࡢ㐪࠸ࡣࠊ␗ᖖἼฟ⌧๓ཬࡧ␗ᖖἼ⤊஢ᚋࡢ⬻ෆ࡛ࠊᢚไᛶ㐣⛬࡜⯆ዧᛶ㐣⛬ࡢᆒ⾮ࡀ
␗࡞ࡿࡓࡵ࡟⏕ࡌ࡚࠸ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓࠋ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ฼⏝ࡋࠊ
⬻Ἴࡢ࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣኚ໬ࡀศ࠿
ࡽ࡞࠿ࡗࡓᚤ⣽࡞⬻Ἴάືࡢኚ໬ࢆᢳฟࡋࠊ␗ᖖἼࡢ₯ᅾⓗ࡞‽ഛ≧ែࢆྍど໬ࡍࡿࡇ
࡜ࡀ࡛ࡁࡓࠋᮏᡭἲࢆ⏝࠸࡚࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡗ࡚ࠊ
ᣢ⥆᫬㛫ࡢ㐪࠺࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢฟ⌧ࡢண ࡶᤊ࠼ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ࡜♧၀ࡉࢀ
ࡓࠋ 
୍㐃ࡢ◊✲⤖ᯝࡼࡾࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼ࡜ࠊฟ⌧๓ࡢṇᖖ᫬ࡢ⬻Ἴ(⫼ᬒ⬻Ἴ)࡟╔┠
ࡋࠊⓎ⏕ᶵᗎࢆㄪ࡭ࡓ࡜ࡇࢁࠊ␗ᖖἼฟ⌧๓ࡢどᐹ⬻Ἴ࡛ࡣࠊ␗ᖖࢆほᐹࡍࡿࡇ࡜ࡀ࡛
ࡁ࡞࠿ࡗࡓࡀࠊ⬻ෆࡢ㒊఩㛫㛵㐃ᛶࢆㄪ࡭ࡿ࡜ࠊࡍ࡛࡟␗ᖖἼ㢮ఝࡢ≧ែࢆほᐹࡍࡿࡇ
࡜ࡀ࡛ࡁࡓࠋࡉࡽ࡟ࠊ࡚ࢇ࠿ࢇᛶ␗ᖖἼࡢᣢ⥆᫬㛫ࡢ㐪࠸࡟࠾ࡅࡿࠊ␗ᖖἼฟ⌧๓ࠊཬ
ࡧࡑࡢ๓ᚋࡢ⬻Ἴάື࡟╔┠ࡋㄪ࡭ࡓ࡜ࡇࢁࠊ␗ᖖἼࡢᣢ⥆᫬㛫ࡀ㛗࠸ሙྜ࡟ࡣࠊ␗ᖖ
Ἴฟ⌧๓ࡔࡅ࡛࡞ࡃࠊ␗ᖖἼ⤊஢ᚋ࡟ࡶࠊ␗ᖖἼ㢮ఝࡢ≧ែࢆᤊ࠼ࡿࡇ࡜ࡀ࡛ࡁࠊ₯ᅾ
ⓗ࡞␗ᖖἼฟ⌧ࡢ‽ഛ≧ែࢆほᐹࡍࡿࡇ࡜ࡀ࡛ࡁࡓࠋ࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ฼
⏝ࡋࠊ⬻Ἴࡢ࿘Ἴᩘᡂศࡢ㛵㐃ᛶཬࡧ᝟ሗఏ᧛ࢆồࡵࡿࡇ࡜࡟ࡼࡾࠊどᐹ⬻Ἴ࡛ࡣኚ໬
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ࡀศ࠿ࡽ࡞࠿ࡗࡓᚤ⣽࡞⬻Ἴάືࡢኚ໬ࢆᢳฟࡋྍࠊ ど໬ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࠊ␗ᖖἼฟ
⌧๓ࡢ₯ᅾⓗ࡞␗ᖖἼฟ⌧‽ഛ≧ែࢆᤊ࠼ࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓࠋࡇࡢࡇ࡜
ࡼࡾࠊࡇࢀࡲ࡛ࡢどᐹ⬻Ἴ࡛ࡣⓎぢࡍࡿࡇ࡜ࡀ࡛ࡁ࡞࠿ࡗࡓ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧๓
ࡢ␗ᖖ≧ែࢆ᪩ᮇⓎぢ࡛ࡁࡿྍ⬟ᛶࡀ࠶ࡿ࡜♧၀ࡉࢀࡿࠋᑗ᮶ࡢ◊✲࡛ࡣ࡚ࠊ ࢇ࠿ࢇᛶ
␗ᖖἼࡢⓎ⏕ࢆண▱ࡍࡿࡓࡵ࡟ࠊ␗ᖖἼ࡟࠾ࡅࡿ㒊఩㛫㛵㐃ᛶࡢ᭦࡞ࡿゎ᫂ࢆ⾜࠺ᚲせ
ࡀ࠶ࡿࠋ⬻Ἴ࡟࠾ࡅࡿ㒊఩㛫ࡢ⧅ࡀࡾࡀᢕᥱ࡛ࡁࢀࡤ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼⓎ⏕ࡢ࣓࢝ࢽ
ࢬ࣒ࡢゎ᫂࡟ࡘ࡞ࡀࡾࠊ࡚ࢇ࠿ࢇ἞⒪ࡢᐃ㔞ⓗホ౯ࡢ⿵ຓ࡟౑⏝࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋ 
ࡇࢀࡽࡢ୍㐃ࡢ◊✲࠿ࡽᚓࡽࢀࡓ▱ぢࡣ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧୰ཬࡧฟ⌧๓ᚋࡢ⬻
Ἴάືࡢ≉ᚩࢆᤊ࠼ࡓࡇ࡜࡛࠶ࡿࠋ≉࡟࢙࣮࢘ࣈࣞࢵࢺ┦஫┦㛵ゎᯒࢆ⏝࠸࡚ࠊ㒊఩㛫
㛵㐃ᛶࢆ⟬ฟࡋ࡚ࠊ ࢇ࠿ࢇᛶ␗ᖖἼฟ⌧ࡢண▱࡟㛵ࡍࡿᣦᶆࢆぢ࠸ฟࡍࡇ࡜ࡀ࡛ࡁࡓࡇ
࡜ࡣᮏ༤ኈㄽᩥࡢᡂᯝ࡛࠶ࡿࠋ 
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ㅰ㎡   
ᮏㄽᩥࡣ➹⪅ࡀරᗜ┴❧኱Ꮫ኱Ꮫ㝔 ᛂ⏝᝟ሗ⛉Ꮫ◊✲⛉ ᛂ⏝᝟ሗ⛉Ꮫᑓᨷ ࣊ࣝࢫ
ࢣ࢔᝟ሗ⛉Ꮫࢥ࣮ࢫ ་⒪⚟♴᝟ሗᏛ㡿ᇦ ༤ኈᚋᮇㄢ⛬࡟ᅾ⡠୰ࡢ◊✲ᡂᯝࢆࡲ࡜ࡵ
ࡓࡶࡢ࡛࠶ࡿࠋྠᑓᨷᩍᤵ Ỉ㔝(ᯇᮏ)⏤Ꮚ ඛ⏕࡟ࡣᣦᑟᩍဨ࡜ࡋ࡚ᮏ◊✲ࢆᐇ᪋ࡍࡿ
ᶵ఍ࢆ୚࠼࡚࠸ࡓࡔࡁࠊࡑࡢ㐙⾜࡟࠶ࡓࡗ࡚⤊ጞࡈᣦᑟࢆ࠸ࡓࡔࡁࠊ῝ࡃឤㅰࡍࡿࠋࡲ
ࡓࠊྠᑓᨷᩍᤵ ➉ᮧ໷ṇ ඛ⏕ࠊ୪ࡧ࡟ྠᑓᨷ෸ᩍᤵ ཎཱྀு ඛ⏕࡟ࡣࠊ๪ᰝ࡜ࡋ࡚ࡈ
ຓゝࢆ࠸ࡓࡔࡃ࡜ඹ࡟ሗ࿌఍ࡸຮᙉ఍࡟࠾࠸࡚ࡶ᭷ព⩏࡞ࡈᣦᑟࢆ࠸ࡓࡔࡁ῝ࠊ ࡃឤㅰ
ࡍࡿࠋࡑࡋ࡚ࠊ➨ 2❶ࠊཬࡧ➨ 3❶ࡢ◊✲࡟࡚ FDRࢆไᚚࡍࡿࡓࡵࡢ q್ࢆ⟬ฟࡍࡿ
ࣉࣟࢢ࣒ࣛࢆసᡂࡋ࡚࠸ࡓࡔ࠸ࡓࠊྠ኱Ꮫ኱Ꮫ㝔 㧗ಙ㢗᝟ሗ⛉Ꮫࢥ࣮ࢫᩍᤵ ⏦ྜྷᾈ 
ඛ⏕࡟῝ࡃឤㅰࡍࡿࠋࡲࡓࠊᖹᆒ್ࢆ⟬ฟࡍࡿࣉࣟࢢ࣒ࣛࡢసᡂ࡟㈉⊩ࡋ࡚㡬࠸ࡓࠊඖ
Ỉ㔝◊✲ᐊ༤ኈ๓ᮇㄢ⛬⊦ཱྀ♸ḟẶ࡟ឤㅰࡍࡿ୍ࠋ ⥴࡟◊✲άືࢆ⾜ࡗࡓඖỈ㔝◊✲ᐊ
༤ኈᚋᮇㄢ⛬బஂ㛫ಇẶࠊỈ㔝◊✲ᐊ༤ኈᚋᮇㄢ⛬ 2ᖺ⏕࣮࣭࢝࣌ࣝࢫ ࢫࢸ࢕࣮ࣈࣥẶࠊ
༤ኈ๓ᮇㄢ⛬ 2ᖺ⏕ᑠᯘᫀᖹẶ࡟ឤㅰࡍࡿࠋ
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